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STATEMENT OF BASI S AND PURPOSE

Thi s docunment presents the selected interimrenedial action for Pit 9, which
was chosen in accordance with the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA) as anended by the Superfund
Amendrent s and Reaut hori zati on Act (SARA), and is consistent, to the extent
practicable, with the National O 1 and Hazardous Substances Poll ution
Contingency Plan (NCP). This decision is based on the Adm nistrative Record
for the Pit 9lnterim Action

InterimAction

The U.S. Environnental Protection Agency (EPA) approves of this renedy and
the State of |Idaho concurs with the selected interimrenedial action.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the response action selected in this Record of
Deci sion (ROD), may present a current or potential threat to public health,
wel fare, or the environnent. |Inplenmentation of the interimrenedial action
selected in this RODwill facilitate ultinmate cleanup of the Radioactive
Wast e Managenent Conplex (RWC), transuranic (TRU) pits and trenches by
reduci ng the concentration and volume of radioactive and hazardous wastes
previously disposed in Pit 9. These wastes nay have the potential for
mgrating fromthe pit, contam nating the subsurface area or the Snake River
Plain Aquifer, and creating a threat to public health, welfare, or the

envi ronnent .

DESCRI PTI ON OF THE SELECTED REMEDY

This ROD addresses the contamination of Pit 9 at the RAMC, Subsurface

Di sposal Area (SDA), at the Idaho National Engineering Laboratory (INEL).
The RWMC has been designated as Waste Area Group (WAG) 7 of the ten WAGs at
the INEL that are under investigation pursuant to the Federal Facility
Agreenment and Consent Order (FFA/ CO) between the |daho Departnent of Health



and Welfare (IDHW, the EPA, and the U. S. Departnment of Energy |daho
Operations Ofice (DOE-1D). Pit 9, designated Operable Unit (OU) 7-10, is

| ocated within WAG 7. The selected renedy for Pit 9 will use a conbination
of chem cal extraction, physical separation, and/or stabilization
technol ogi es to recover contam nants and reduce the source of contam nation.
The maj or conponents of the remedy are:

Proof - of - Process (POP) to denpbnstrate that designated performance
obj ectives and cleanup criteria are attai nabl e;

Limted Production Test (LPT) to give a high degree of confidence that
performance objectives and cleanup criteria can be net and all systens

Excavation and segregation of waste with greater than 10 nanocuries
per gram (> 10 nCi/g) TRU elenments for input into the treatnent
process;

Treatment of waste using chemical extraction, physical separation,
and/or stabilization to renove radionuclides and hazardous
constituents and to reduce the toxicity, nobility, and/or vol une of
those wastes that renuin;

Treatment of |isted hazardous waste to levels which will allow for
delisting of the waste (for nmaterial being returned to the pit) in
accordance with the Resource Conservation and Recovery Act (RCRA) and
the I daho Hazardous Waste Management Act (HWA);

Return of treated materials to Pit 9 (treated naterials will contain
| ess than or equal to (6) 10 nCi/g TRU el enents and neet regul atory
standards for hazardous substances of concern);

Vol unme reduction by approxi mtely 90% (for material undergoing
treatment); and

Onsite storage of concentrated waste residuals in accordance with
ARARs until final disposal

Because some aspects of the renedial technol ogi es have not been proven on
radi oactively contani nated, hazardous waste sites like Pit 9, inplenentation
of the preferred remedial alternative is contingent upon successfu
denonstration that the cleanup criteria and ot her performance objectives can
be met in the POP and LPT test phases. |If processes are not successful in
the POP or LPT test phases, then Pit 9 will be reevaluated for renediation
at a later date but no later than the TRU-Contaminated Pits and Trenches OU
7-13 Renedi al Investigation/Feasibility Study (RI/FS) as identified in Table
A-1 of the FFA/CO. Additionally, if the POP results denobnstrate the process
is not cost-effective, then Pit 9 will be reevaluated by DOE, |DHW and EPA
for renediation.

STATUTORY DETERM NATI ON
The selected renmedy is protective of hunman health and the environnment,

conplies with Federal and State applicable or relevant and appropriate
requi renents (ARARs), and is cost-effective. This renedy uses permanent



solutions and alternative treatnent technol ogies to the nmaxi num extent
practicable and satisfies the statutory preference for renedi es which enpl oy
treatment that reduces toxicity, nobility, or volunme as a principal elenment.
Because this renedy will result in hazardous substances remai ning onsite
above health-based levels, a review will be conducted within five years
after commencenent of the renedial action to ensure that the renmedy
continues to provide adequate protection of human health and the
environnent. The effectiveness of the Pit 9 interimaction renmedy as a
final action will be further evaluated in the TRU- Contaminated Pits and
Trenches QU 7-13 RI/FS which will commence within a five-year period.

Si gnature sheet for the foregoing Pit 9 |located in the Subsurface Di sposal
Area of the Radi oactive Waste Managenent Conplex at the |Idaho National
Engi neeri ng Laboratory Record of Decision between the U. S. Departnent of
Energy and the Environmental Protection Agency, with concurrence by the

| daho Departnment of Health and Welfare.

Si gnature sheet for the foregoing Pit 9 located in the Subsurface Di sposal
Area of the Radi oactive WAste Managenent Conplex at the |daho

Nat i onal Engi neeri ng Laboratory Record of Decision between the U S.
Department of Energy and the Environnental Protection Agency, with
concurrence by the |Idaho Departnment of Health and Wl fare.

Si gnature sheet for the foregoing Pit 9 |located in the Subsurface Di sposal
Area of the Radi oactive Waste Managenent Conpl ex at the |Idaho National
Engi neeri ng Laboratory Record of Decision between the U. S. Departnent of
Energy and the Environmental Protection Agency, with concurrence by the

| daho Departnment of Health and Welfare.
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DECI SI ON  SUMVARY

1. SITE DESCRI PTI ON

The I daho National Engineering Laboratory (INEL) is a governnent facility
managed by the U. S. Departnment of Energy (DOE) |ocated 51.5 km (32 nmi) west
of Idaho Falls, Idaho, and occupies 2305.1 kn{2] (890 mi[2]) of the
northeastern portion of the Eastern Snake River Plain. The Radioactive
Wast e Managenment Conplex (RWMC) is located in the southwestern portion of
the INEL (Figure 1). Pit 9 is located in the northeast corner of the
Subsurface Disposal Area (SDA) and is approximtely 115.5 x 38.7 m (379 x
127 ft) (Figure 2). The SDA is 35.6-ha (88-acre) area |located within the
RWVC.

Current land use at the INEL is primarily nuclear research and devel opnent
(R&D) and waste managenent. Surroundi ng areas are nanaged by the Bureau of
Land Managenent (BLM for nultipurpose use. The devel oped area within the
INEL is surrounded by a 1295-knf2] (500-m[2]) buffer zone used for cattle
and sheep grazing.

Approximately 11, 700 people are enployed at the INEL, with approxi mately 100
enpl oyed at the RWC. The nearest offsite populations are in the cities of
Atomic City [19.2 km (12 nmi) southeast of RAMC], Arco [25.7 km (16 m)

nort hwest], Howe [30.6 km (19 m ) north], Mud Lake [58 km (36 m)

northeast], and Terreton [59.5 km (37 nmi) northeast].

The I NEL property is located on the northeastern edge of the Eastern Snake
River Plain, a volcanic plateau, that is primarily conposed of silicic and
basaltic rocks and relatively m nor amounts of sedinment. Underlying the



RWC are a series of basaltic lava flows with sedinmentary interbeds. The
basalts i mmedi ately beneath the Site are relatively flat and covered by 6.1
to 9.1 m (20 to 30 ft) of alluvium

The depth to the Snake River Plain Aquifer underlying the INEL varies from
61 m (200 ft) in the northern portion to 274.3 m (900 ft) in the southern
portion of the INEL. The depth to the aquifer at the RAMC is 176.8 m (580
ft). Regional groundwater flow is generally to the southwest.

The I NEL has semi desert characteristics with hot sunmers and cold wi nters.
Nor mal annual precipitation is 23.1 cmyr (9.1 in./yr), with estimted
evapotranspiration of 15.2 to 22.8 cmiyr (6 to 9 in./yr). Twenty
distinctive vegetative cover types have been identified at the INEL, with
bi g sagebrush the dom nant species, covering approxi mately 80% of ground
surface. The variety of habitats on the I NEL supports nunerous species of
reptiles, birds, and nmanmal s.

The RWMC enconpasses 58.3 ha (144 acres) [0.59 kn{2] (approximtely 0.23
m[2])] and consists of two main disposal and storage areas: (a) the
Transurani ¢ Storage Area (TSA) and (b) the SDA. Wthin these areas are
smal | er, specialized disposal and storage areas.

Waste was placed in Pit 9 at the SDA from Novenber 1967 to June 1969. It
presently has an overburden that averages about 1.8 m (6 ft) thick
Approximately 7,079.2 n{ 3] (250,000 ft[3]) of overburden, 4,247.5 ni 3]
(150,000 ft[3]) of packaged waste, and 9,910.9 n{3] (350,000 ft[3]) of soi
were between and bel ow the buried waste at the tinme of Pit 9 closure. The
depth of the pit fromground surface to the bedrock is approximtely 5.3 m
(17.5 ft), and the horizontal dinensions are approximtely 115.5 x 38.7 m
(379 x 127 ft).

2.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The RWC was established in the early 1950s as a disposal site for solid,

| ow | evel waste (LLW generated by |INEL operations. Wthin the RAMC is the
SDA where radi oactive waste naterials have been buried in underground pits,
trenches, soil vault rows, and one above ground pad (Pad A), and the TSA
where interimstorage of TRU waste occurs in containers on asphalt pads. TRU
waste was di sposed in the SDA from 1952 to 1970 and was received fromthe
Rocky Flats Plant for disposal in the SDA from 1954 through 1970. The Rocky
Flats Plant is a DOE-owned facility |ocated west of Denver, Colorado, and
was used primarily for the production of plutonium conponents for nucl ear
weapons. The TSA accepted TRU waste fromoffsite generators for storage from
1970 through 1988. TRU waste generated at the INEL is still received and
stored in the TSA. The location of Pit 9 within the SDA is shown in Figure
2.

Since 1970, solid TRU waste received at the RAMC has been segregated from
non- TRU solid waste and placed into the interimretrievable storage at the
TSA. RWMC LLWthat is contaminated with TRU i sotopes | ess than or equal to
100 nanocuries per gram (100 nCi/g) but greater than 10 nanocuries per gram
(> 10 nCi/g) is excluded fromdisposal at the RAWMC and is placed in interim
storage at the RWMC. LLWcontam nated with TRU i sotopes 10 nCi/g is

di sposed of in the SDA. No waste disposal has occurred in Pit 9 at the SDA



since its closure in 1969.

A Consent Order and Conpliance Agreenent (COCA) was entered into between DCE
and the U. S. Environnental Protection Agency (EPA) pursuant to

Resour ceConservati on and Recovery Act (RCRA) Section 3008(h) in August 1987.
The COCA required DOE to conduct an initial assessment and screening of al
solid waste and/or hazardous waste disposal units at the INEL and set up a
process for conducting any necessary corrective actions.

On July 14, 1989, the INEL was proposed for listing on the Nationa
Priorities List (NPL) [54 Federal Register (FR) 29820]. The listing was
proposed by the EPA under the authorities granted EPA by the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA) as
anmended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA).
The final rule that [isted the INEL on the NPL was published on Novenber 21
1989, in 54 FR 44184.

As a result of the INEL's listing on the NPL in Novenber 1989, DOE, EPA, and
I DHW entered into the Federal Facility Agreenent and Consent Order (FFA/ CO
on Decenber 9, 1991

Pit 9 was identified for an interimaction under the FFA/CO. This Record of
Deci sion (ROD) docunents the decision to performthat interimaction and the
remedy selected. The Pit 9 interimaction will be evaluated for adequacy as
a final renedial action in the TRU-Contaminated Pits and Trenches OU 7-13
Renmedi al Investigation/Feasibility Study (RI/FS).

3. HI GHLIGATS OF COMMUNI TY PARTI CI PATI ON

A series of opportunities for public participation in the decision process
for an interimaction at Pit 9 were provided beginning in Novenber of 1991
for the original Proposed Plan and in Cctober of 1992 for the revised
Proposed Pl an. These activities were conducted in accordance with public
participation requirements of CERCLA 113(k)(2)(B)(i)-(v) and 117. For the
public, the activities ranged fromreceiving a fact sheet and an origina

and revi sed Proposed Plan, to having tel ephone briefings, public

i nformati onal neeti ngs, and public neetings to offer oral or witten coments
during two separate 60-day public comment periods.

On Novenber 19, 1991, a fact sheet concerning Pit 9 conveyed through a "Dear
Citizen" letter was included in a mailing to 5,600 individuals of the
general public and 11,700 I NEL enpl oyees. On Novenber 20, the DOE issued a
news release to nore than forty news nedia contacts concerning the
availability of the Proposed Plan for Pit 9. Both the letter and news

rel ease gave notice to the public that the plan would be avail able before

t he begi nning of the comrent period in the Adnministrative Record section of

I NEL | nformation Repositories located in the INEL Technical Library in Idaho
Falls, as well as in city libraries in lIdaho Falls, Pocatello, Twin Falls,
Boi se, and Mbscow. Display advertisenents announcing the sane i nfornmation
appeared in eight major Idaho newspapers. Advertisenents appeared in the
fol |l owi ng newspapers from Novenmber 22 to 27: Post Register (ldaho Falls);

| daho State Journal (Pocatello); South |daho Press (Burley); Tinmes News
(Twin Falls); Idaho Statesnan (Boise); |daho Press Tribune (Nanpa); Lew ston
Morni ng Tri bune (Lew ston); and |dahonian (Mobscow).



Simlar display advertisenents appeared in |ocal newspapers several days
precedi ng each |ocal neeting to encourage citizens to attend and provide
verbal or witten comments. All three nedia-the Dear Citizen letter, news
rel ease, and newspaper advertisenents-gave public notice of four

i nformati onal neetings concerning the cleanup of Pit 9 and the begi nning of
a 30-day public comrent period, which was to begi n Decenber 4, 1991
Additionally, two radio stations in Idaho Falls and newspapers in |daho
Falls and other comunities repeated announcenents fromthe news rel ease to
the public at large. A total of seven radio advertisenents were nmade by

| ocal stations where neetings were schedul ed several days before and the day
of the neetings. Personal phone calls concerning the availability of the
pl an and public neetings were made to individuals, environnmental groups, and
organi zations by INEL outreach office staff in Pocatello, Twin Falls, and
Boi se. The Community Rel ati ons Plan coordi nator made calls to people in

| daho Falls and Mbscow.

I nformati onal neetings on Pit 9 were held in conjunction with two ot her
scopi ng investigations proposed for Waste Area Group (WAG 7 at the RWWC
The neetings were held Decenber 9, 10, 11, and 12, 1991, in Boise, Mscow,
Twin Falls, and Idaho Falls, respectively. An informal open house was held
one hour prior to each of the neetings to allow the public to informally

di scuss Pit 9 with IDHW EPA, and DOE. On the afternoon of Decenber 9, a

t el ephone briefing concerning the Pit 9 Proposed Plan was hel d between DOE
and a resident in Twin Falls.

Copies of the Pit 9 Proposed Plan were distributed to those attending the

i nformati onal neetings and mailed to 5,600 individuals on the | NEL Conmunity
Rel ations Plan mailing Iist on Decenmber 9, 1991. Citizens attending the
neetings were inforned that the 30-day comment period on the plan would
begi n Decenber 13, 1991. Copies of the plan and docunents in the

Admi nistrative Record were nade available to the public in six regional |NEL
Informati on Repositories: |INEL Technical Library in Idaho Falls; and city
libraries in Idaho Falls, Pocatello, Twin Falls, Boise, and Mscow. Copies
of the Administrative Record file for the Pit 9 interimaction were placed
in the Informati on Repository sections or at the reference desk in each of
the libraries the week of December 9, 1991. Newspaper advertisenents were
pl aced in the same eight newspapers noted earlier during the week of
Decenber 15, giving notice that the 30-day open public conment period on the
plan woul d run from Decenber 13, 1991, through January 12, 1992. Notice was
al so given concerning the public nmeeting scheduled for January 7, 1992, in
Idaho Falls to receive verbal comments on the plan. Advertisenents
concerning this neeting were placed in |ocal newspapers during the first
week of January.

An open house was held in Idaho Falls on January 7, 1992, for one hour
before the public neeting to allow citizens an opportunity for infornmal

di scussion with I DHW EPA, and DOE representatives concerning Pit 9. During
the neeting that followed, representatives fromthe DOE, EPA, and | DHW

di scussed the project, answered both verbal and witten questions, and

recei ved public comments. A court reporter prepared a verbatimtranscript
of the public neeting. Witten comment forns were distributed at the
nmeeting. Both the neeting transcript and witten comments were placed in
the Adm nistrative Record section of the INEL Informati on Repositories under



the heading of Pit 9, Operable Unit 7-10.

In response to requests received, the comrent period was extended for an
addi ti onal 30 days through February 11, 1992. On January 14, 1992, a DCE
news rel ease was sent to nore than forty news nedia contacts announcing the
extension. An additional newspaper display advertisenent was pl aced between
January 21 and 23, 1992, with the sanme eight |daho newspapers announcing the
extension. |In addition, a postcard was mailed on January 13, 1992, to each
of the 5,600 individuals who had received a copy of the plan to notify them
of the extension and to invite witten conments.

Regul ar reports concerning the status of the Pit 9 project were included in
the INEL Reporter and nmiled to those who attended the neetings and who were
on the mailing list. Reports on the Pit 9 project appeared in the March
May, July, and Novenber 1992 issues of the INEL Reporter. Those on the
mailing list, those who attended the neetings, and all | NEL enpl oyees

recei ved issues of the I NEL Reporter

After reviewi ng public conments and | earni ng new details about the processes
that could be used in association with the preferred renedi al alternative,

t he agenci es concluded that a revised Proposed Plan was warranted. On
October 16, 1992, the revised Proposed Plan for Pit 9 was mailed to 5, 600

i ndi viduals on the nailing list for review and coment. The nmailing, along
with a DOE news rel ease dated Cctober 19, 1992, and newspaper
advertisenents, gave the general public notice of the availability of the
revi sed Proposed Plan and public meeting schedule. The notices indicated
that the 30-day public comrent period would begin October 22 and end on
Novenber 21, 1992. Display advertisenents were placed in the follow ng
papers during the week of Cctober 19, 1992: Post Register (ldaho Falls),

| daho State Journal (Pocatello), South |Idaho Press (Burley), Tines News
(Twin Falls), Idaho Statesnan (Boise), Lewi ston Mrning Tribune (Lew ston),
and Daily News (Mscow).

Anot her series of advertisenents were placed in the sanme | ocal papers
several days before the public neetings to encourage citizens to attend and
comment on the revised Proposed Plan. Additionally, a special feature
article in the Novenmber issue of the INEL Reporter was nmiled to 5,600

i ndi vidual s on Cctober 30 and Novenber 2, 1992, to remind citizens about the
nmeetings and the opportunity to conment on the revised Proposed Pl an.

After the revised Proposed Plan was distributed, the agencies corrected two
statements nmade in the plan. A "Notice of Errors" was placed on the front
cover of the November issue of the INEL Reporter and nmiled to 5,600

i ndi vi dual s who had earlier received the revised Proposed Plan and to | NEL
enpl oyees on October 30 and Novenber 2. Additionally, an "Errata Sheet" was
menti oned at each of the neetings and nade available to those attending the
neet i ngs.

Personal tel ephone calls were placed to individuals, environmental groups,
and organi zati ons concerning the neetings by INEL outreach office staff to
citizens in northern, southwestern, and southeastern Idaho. |In the days and
weeks | eading up to the neetings, local radio stations and newspaperscarried
nmeeti ng announcenents and short descriptions of the revised Proposed Pl an.



On Novenber 2, 1992, a tel ephone briefing concerning the agencies' Proposed
Plan for Pit 9 was conducted between the DOE, League of Wonen Voters of
Moscow, and Environnental Defense Institute to describe the revised Proposed
Pl an and answer questions. |DHWand EPA representatives also participated
vi a conference call

Public neetings on the revised Proposed Plan were held on Novenber 4, 5, 9,
10, and 12, 1992, in ldaho Falls, Pocatello, Boise, Mscow, and Twin Falls,
respectively. An informal open house was hel d one-half hour before the
neeting at each location to allow citizens an opportunity to informally

di scuss concerns or questions about the Pit 9 project. During the neeting
that followed, representatives fromthe DOE, EPA (with the exception of Twin
Falls), and | DHW di scussed el enents of the revised Proposed Plan, answered
guestions, and received verbal coments fromcitizens. Witten coment
forms, including a postage-paid business reply form were nade available to
those attending the neetings. The fornms were used to turn in witten
comments at the neeting and, by some, to mail in conments later. The
reverse side of the neeting agenda contained a formfor the public to

eval uate the effectiveness of the neetings. A court reporter was present at
each neeting to keep a verbatimtranscript of discussions and public
comments. The neeting transcripts were placed in the Administrative Record
section for Pit 9, Operable Unit 7-10, in eight INEL Information
Repositories, including the two newest repositories established at the State
of Idaho Library in Boise and the Shoshone-Bannock Library at Fort Hall

On Novenber 12, 1992, the DCE Buried Waste Program Manager participated in a
radio talk show in Twin Falls concerning the revised Proposed Plan. The
program was broadcast to listeners in the Magic Valley area and focused on
Pit 9 information to be discussed in the public nmeeting that evening.

In response to a public request to extend the coment period, the agencies
extended the comment period by 30 days, ending on Decenber 21, 1992. Public
noti ce of the extension included: (a) placing display advertisenments in the
same seven newspapers that were used to announce the public coment period
in Cctober 1992, (b) sending postcard mailings to 5,600 individuals who had
recei ved a copy of the revised Proposed Plan and those who attended the
nmeetings, and (c) meking personal phone calls to interested parties. These
public notifications occurred during the week of Novermber 22, 1992.

A Responsi veness Sumrary has been prepared for both the original and revised
Proposed Plans as part of the ROD. All formal verbal comments, as given at
the public neetings, and all witten conments, as submitted, are repeated
verbatimin the Administrative Record for the ROD. Those coments are
annotated to indicate which response in the Responsiveness Sunmmary addresses
each conment .

4. SCOPE AND ROLE OF OPERABLE UNI T AND RESPONSE ACTI ON

Under the FFA/CO, the INEL is divided into 10 WAGs. The WAGs are further
subdi vided into operable units (OUs). The RWC has been designated WAG 7
and consists of 14 OUs. Data from shipping records, along with process
know edge and witten correspondence, were available to identify Pit 9 as a
potential threat to human health and the environment and to select a
remedi al technol ogy. Therefore, Pit 9 was designated OU 7-10 to expedite an



interimaction.

This interimaction is intended to renove the source of contam nation to a
I evel that is protective of human health and the environment, to expedite
the overall cleanup at the RAWC, and to reduce the risks associated with
potential migration of hazardous substances to the Snake River Plain

Aqui fer. This cleanup will provide information regardi ng technol ogi es
potentially applicable to renediation of simlar waste types |ocated at the
SDA.

The Pit 9 Process Denonstration, which includes this interimaction, is
designated as QU 7-10. The Pit 9 interimaction is part of the overal
strategy for addressing contam nation at the RWC and is expected to be
consistent with any planned future actions. By addressing the source of
contam nation, this interimaction is intended to reduce the risks and
potential releases associated with the Pit 9 waste including contam nated
soil and debris within the physical boundaries of Pit 9. Organic
contanmination in the vadose zone at the SDA, including past releases from
Pit 9, is being evaluated under the QU 7-08 RI/FS. Simlarly, radionuclide
and netal contanmination in the vadose zone at the SDA will be evaluated in
QU 7-07. An evaluation of all risks associated with CERCLA activities for
all contanminated pits and trenches, including any residual contam nation in
Pit 9, will be conducted as part of the TRU Contam nated Pits and Trenches
QU 7-13 RI/FS. Finally, the curulative risk associated with CERCLA
activities at WAG 7 will be conducted as part of the WAG 7 Conprehensive OU
7-14 RI/FS to ensure that all issues have been addressed adequately.

5. SUMMARY OF SI TE CHARACTERI STI CS

Pit 9 was operated as a waste disposal pit from Novenmber 1967 to June 1969.
Approximately 7,079.2 n{ 3] (250,000 ft[3]) of overburden, 4,247.5 ni 3]
(150,000 ft[3]) of packaged waste, and 9,910.9 n{3] (350,000 ft[3]) of soi
were between and bel ow the buried waste at the tinme of Pit 9 closure. The
pit was excavated to the basalt bedrock, and approximately 1.1 m (3.5 ft) of
soil was placed on the bedrock before waste was placed into the pit.
Approximately 1.8 m (6 ft) of clean soil overburden is |located on top of the
buried waste within the one-acre pit. The average depth of the pit from
ground surface to the bedrock (i.e., top of the basalt) is approximately 5.3
m(17.5 ft).

While Pit 9 was operational, drums and boxes were generally dunped in the
pit by truck or bulldozer. Large itens were placed in by crane. Soil cover
was applied over the waste after weekly or daily operations, depending on
the required procedures at the tine of disposal. After the waste was pl aced
in the pit, the pit was backfilled with another |ayer of soil

The inventory of contaminants in Pit 9 is based on avail abl e shipping
records, process know edge, witten correspondence, and the Radioactive
Wast e Managenent Information System (RWMS). The waste in Pit 9 is
primarily TRU waste (as defined in 1969, > 10 nCi/g) generated at the Rocky
Flats Plant with additional |owl|evel and other miscellaneous wastes from
generators |l ocated at the I NEL. Approximtely 3,114.8 n{3] (110,000 ft[3])
of the waste buried in Pit 9 was generated at the Rocky Flats Plant and
consi sted of drums of sludge (contam nated with a mxture of TRU el enents



and organic solvents), druns of assorted solid waste, and cardboard boxes
contai ning enpty contam nated drunms. Buried at the site were 3,937 drum
contai ners, 2,452 boxes (of which 1,471 boxes contain enpty contani nated
druns), and 72 unspecified containers of waste. The boxes were generally

di sposed of at the north end of the pit, and the drunms were generally dunped
in the south end, although interm xing of containers in the pit did occur as
a result of pit flooding in 1969.

Si x TRU radi onucl i des-pl utoni um (Pu)-238, Pu-239, Pu-240, Pu-241, Pu-242,
and anericium (Am - 241-conpose 99. 9% of the radioactivity originally
enplaced in Pit 9. Pit 9 also contains the follow ng uranium (U and
thorium (Th) isotopes: U 234, U 235, U 238, and Th-234. Oher categories of
radi onuclides in Pit 9 are m xed activation products (MAPs) and m xed
fission products (M-Ps). Cobalt (Co)-60 is the MAP and barium (Ba)-137,
cesium (Cs)-137, strontium (Sr)-90 and yttrium (Y)-90 are the M-Ps. Table 1
sumrari zes the radiol ogical inventory decay corrected to 1991 and 1992.

Tabl e 2 estimtes the organic content of sludge buried in Pit 9, and Table 3
estimates the inorgani c conpounds in sludge buried in Pit 9. Shipping
records indicate that there were 2,106-208.2-L (55-gal) druns of sludge
buried in Pit 9 but do not identify the type of 74 Series sludge in each
drum Containers of TRU waste fromthe Rocky Flats Plant were buried in Pit
9 from February 1968 through Septenber 1968. The 74 Series sludge generated
in 1967 and 1968 nay have been sent to Pit 9, depending on the holding tine
of the sludge drunms at the Rocky Flats Plant. Therefore, it was assuned
that the relative fraction of each sludge type in Pit 9 was equal to the
relative fraction of each sludge type generated and packaged in 208.2-L (55-
gal) drunms at the Rocky Flats Plant in 1967 and 1968.

Al 74 Series sludge was placed inside double polyethylene bags within a
208.2-L (55-gal) drum Series 741 and 742 sludge were wet sludge consisting
of water (approximately 50 to 70% and a precipitate of hydrated oxi des of

i ron, magnesi um alum num silicon, plutonium and anmericium Each drum of
741 and 742 sludge was |layered with 18.1 to 22.7 kg (40 to 50 |Ib) of

Portl and cenent to absorb any free liquid. Prior to 1969, at least two 11.3
-kg (251 b) packs of sodium or potassium cyanide pellets were distributed in
742 Series waste druns.

Some drunms of 741 sludge contained | ow concentrations of beryllium on the
order of 1,000 ng/kg [1,000 parts per mllion (ppm]. Based on shipping
records and process know edge, an average concentration of beryllium across
all druns of 741 sludge was estinated to be 500 ng/ kg (500 ppn). The druns
of 742 sludge packaged at the Rocky Flats Plant before Pit 9 closure may
contain other waste itens, such as electric nmotors, containers of liquid
chem cal waste, and other nmaterials. Chem cal wastes (generally |iquids)
contai ned in polyethylene or glass bottles were

periodically included in the 742 Series druns. Before Pit 9 closure, snall
anounts of contam nated nercury in half-liter bottles were periodically
placed in druns. |In addition, mercury and lithiumbatteries were
periodically included in these waste druns.

Series 743 sludge consisted of a mxture of 113.6 L (30 gal) of organic
liquid and 45.4 kg (100 Ib) of calciumsilicate along with 4.5 to 9.1 kg (10



to 20 I b) of oil absorbent. The organic liquid was descri bed as consisting
of about 47% | at he cool ant (60% Texaco Regal oil, 40% carbon tetrachloride),
10% degreasi ng agents (trichloroethane), and 43% m scel | aneous organic
conmpounds consi sting of unspecified ambunts of carbon tetrachl oride;

chl oroet hyl enes; hydraulic, gear box, and spindle oils; Freon; Varsol; and
trace amounts of |aboratory wastes (organophosphates, nitrobenzene). In
addi ti on, an unknown anount of o0il contami nated with pol ychlorinated

bi phenyl s (PCBs) was processed with the other organic wastes in 743 sl udge.
Low concentrations of berylliumare present in sone of the Series 743

sl udge.

In each drum contai ning Series 744 sludge, approxinmately 98.4 L (26 gal) of
waste were mxed with 86.2 kg (190 Ib) of Portland cenent and 22.7 kg (50

I b) of magnesia cenment. Approximtely 4.5 to 6.8 kg (10 to 15 I b) of
additional Portland cenent was placed on top of the cenment m xture before
sealing in a plastic bag. The contents of Series 745 sludge are descri bed
to be 60% sodiumnnitrate, 30% potassiumnitrate, and 10% ni scel | aneous. The
nm scel | aneous nmass consi sted of organic wastes and used itens. Exanples of
the m scel | aneous contents are odds and ends |ike rags, paper, and gl oves,
and organi ¢ conpounds |i ke al cohols, organic acids, and

et hyl enedi ani net etraacetic acid (EDTA).

The types and estinmated quantities of organics and i norganics in the sludge
shipped to INEL and buried in Pit 9 are listed in Tables 2 and

3, respectively. A nunber of itenms identified as atypical waste. For
exanpl e, the presence of a 1.8 m(6 ft) steel vault in Pit 9 has been
reported. A |arge PM 2A carbon steel reactor vessel weighing approxi nately
100, 000 kg (220,462 Ib) and sized into 12 sections with a total container
volune of 243.5 n 3] (8,600 ft[3]) is in Pit 9. Approximtely 399.2 kg (880
I b) of asbestos may be in the pit. The asbestos was buried in containers
with other materials, and the exact conposition of the materials in the
contai ners i s unknown.

The condition of other |ayers of waste contai nnent, such as plastic bags and
liners, in the druns and boxes is unknown. Earlier retrieval efforts from
other locations in the RAWMC and Pit 9 did observe sone | eaking containers

i ndi cati ng unabsorbed or desorbed free liquid in druns.

Pit 9 does not lie in a floodplain. However, in 1969, |ocal runoff from
rapid spring thaws caused fl ooding that covered part of the SDA with water
for a few days. During this flooding event, Pit 9 was partly open and
meltwater filled the pit. Subsequent flooding events were contained in the
SDA in areas away fromPit 9. A 4.6-m (15-ft) di ke has since been built
around the SDA to prevent future fl ooding.

Two subsi dence events at Pit 9 have occurred since pit closure. |n 1985,
9.9 n3] (351 ft[3]) of soil and in 1987, 0.06 n{3] (2ft[3]) of soil were
added to the surface of Pit 9 to fill a localized depression. 1In both

cases, soil placement occurred near the center of the pit area to elimnate
| ocal | ow spots where water and snow coul d accurul at e.

6. SUMMARY OF SI TE RI SKS

The National Contingency Plan (NCP) expresses a preference for early



response action where the action will expedite the conpletion of total Site
cl eanup. This preference has al so been incorporated into the FFA/CO.  The
primary objective of the interimaction at Pit 9 is to reduce the
potential for mgration of Pit 9 contaminants into the environnent. The Pit

9 interimaction will stabilize the site, prevent further degradation, and
achi eve risk reductions; thus, the interimaction advances the goal of
expediting total Site cleanup. A baseline risk assessnment will be perfornmed

as part of the TRU Contam nated Pits and Trenches OU 7-13 RI/FS in order to
quantify the residual risks associated with contanination in Pit 9 at
postremedi ated | evels. In addition, an ecol ogical risk assessnent
characterizing risks to the environment will be conducted as a part of the
Conprehensive WAG 7 QU 7-14 RI/FS.

Subsurface nonitoring at the RAMC to determine if radionuclides, or other
hazar dous contam nants, had mgrated into the subsurface began in the early
1970s and is currently ongoing. Analytical results indicate that mnute
anount s of man-made radi onuclides have mgrated fromthe SDA toward the
Snake River Plain Aquifer (SRPA). An independent review of all analytica

data fromcore drilling in the basalt bel ow the SDA supports the concl usion
that anericium 241, cobalt-60, plutonium 238, plutonium 239, and plutonium
240 are present in the clay/soil interbed sedinments 33.5 m (110 ft) bel ow

the surface. The results of the data anal yses do not support the presence of
man- made radi onuclides in the discontinuous interbed at 9.1 m (30 ft) bel ow
ground | evel nor the clay/soil interbed sedinents at 73.2 m (240 ft) bel ow
ground level. The report titled Conpilation and Sunmari zati on of the
Subsurface Disposal Area Radionuclide Transport Data at the Radi oactive
Wast e Managenent Conpl ex contains the results of the data anal yses.

The ranges of concentrations encountered in the drilling programs are |isted
bel ow.

The concentrations of americium 241 observed ranged from 1.3 x 10[-5]
0.3 x 10[-5] to 9.08 x 10[-4] 0.07 x 10[-4] nC/g.

U The concentrations of cobalt-60 observed ranged from5.2 x 10[-5]
1.7 x 10[-5] to 2.8 x 10[-4] 0.2 x 10[-4] nCi/g.

The concentration of plutonium 238 observed ranged from 1.18 x 10[-6]
0.17 x 10[-6] to 1.7 x 10[-5] 0.2 x 10[-5] nC/g.

The concentrations of plutonium 239, -240 observed ranged from 1.0 X
10[-5] 0.0 to 7.4 x 10[-4] 0.4 x 10[-4] nC/g.

The presence of these radionuclides are likely attributed to waste buried at
the SDA since the concentrations observed are significantly above background
concentrations.

Trace |l evels of volatile organic conpounds (VOCs) have been detected in
sanpl es fromthe SRPA near the RAWC. Detectable quantities of carbon
tetrachl oride, chloroform 1,1,1-trichlorethane, and trichl oroethyl ene were
found in several RAMC wells. The 1987 anal ysis indicated carbon
tetrachl ori de was present at a concentration of 6 g/L (ppb). Carbon
tetrachl oride was the only volatile organic contani nant found above the
maxi mum concentration level (MCL) [5 g/L (ppb)]. 1In 1990 and 1991, RWW/WC



groundwat er nmonitoring data fromthe USGS i ndicated that current |evels of
vol atil e organic contaminants are bel ow proposed and established maxi mum
contami nant |evels established by the Safe Drinking Water Act. Organic
contam nation in the vadose zone at the SDA will be evaluated in the OU 7-08
RI/FS and renedi al action undertaken, if necessary.

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the interimrenedial action selected in this ROD
may present a current or future threat to public health, welfare, or the
envi ronnent because of the potential for radioactive and hazardous nateria
fromwastes within Pit 9 to contam nate the SRPA. This interimaction wll
reduce the potential for releases to the environment through treatnent

and/ or contai nment of the contents of Pit 9. 7. DESCRIPTION OF
ALTERNATI VES

SUMVARY OF REMEDI AL ACTI ON OBJECTI VES

This interimaction will use treatnment to address the principal threats
associated with Pit 9 by treating Pit 9 waste source material including
contani nated soil and debris within the physical boundaries of the pit.

Approxi mately 14,158.4 n{3] (500,000 ft[3])of soil and other material in Pit
9 are estimated to be contami nated with RCRA hazardous waste and TRU

radi onuclides. It is estimated that 7,079.2 n{3] (250,000 ft[3]) of

mat erial contains 10 nCi/g TRU and woul d not undergo treatnment. This

mat eri al woul d not be renmoved fromthe area of contam nation (AQCC)
(typically delineated by the areal extent of contamination). Mterials 10
nCi/g would remain in the pit consistent with current LLWdi sposal practices
at the SDA. In the TRU-Contaminated Pits and Trenches OU 7-13 RI/FS, the
baseline risk assessment will evaluate the residual risk associated with the
material remaining in the pit or returned to the pit to denonstrate that
residual contamination in Pit 9 is protective of human health and the

envi ronnent .

For Untreated Wastes Renmmining in the Pit

RCRA cl osure requirenments are applicable when (a) the waste is hazardous;
and (b) the unit (or AOC) received the waste after RCRA requirenments becane
effective. As such, RCRA closure requirenents are not applicable to the
untreated waste that renmains in the pit or the AOC. However, certain RCRA
closure requirenments in 40 CFR Subpart N, specifically 264.310, are
considered to be relevant and appropriate. Because the residua
contanmination in the pit nmay pose a direct contact threat but does not pose
a groundwater threat, relevant and appropriate requirenments include: (a) a
cover, which may be perneable, to address the direct contact threat; (b)
limted | ongterm nmanagenent including site and cover maintenance and
groundwat er nmonitoring; and (c) institutional controls (e.g., |and-use
restrictions or deednotices) to restrict access.

Alternatives 3 and 4 will result in sone untreated wastes remaining in the
pit and would be subject to the requirenents described in this paragraph.

Al t hough Alternative 2 involves essentially treating in place all waste
materials in Pit 9 by application of an in situ vitrification process, sone
wastes will still remain following that treatnment. Therefore, Alternative 2



will also be subject to the requirenents described in this paragraph for the
untreated wastes renmining in the pit.

For Treated Waste 10 nCi/g TRU to be Returned to the Pit

For waste that is expected to undergo treatnment, LDR requirenments are
potentially applicable when the Pit 9 wastes are excavated and placed into a
separate treatnent unit. To date, EPA has specified the use of specific
treatment technol ogies or numerical standards for four subcategories of
characteristic wastes: toxicity characteristic |eachate procedure (TCLP)
pesticides, reactive sulfides, reactive cyanides, and ignitable liquid
nonwast ewat er wastes. None of these types of characteristic wastes have
been identified in the Pit 9 wastes. For all other characteristic wastes,
including those in Pit 9, denpbnstrating that the waste is no | onger
characteristic (i.e., the waste no |onger exhibits any of the
characteristics outlined in 40 CFR 261 Subpart C) conplies with LDR

requi renents.

The residuals resulting fromthe treatnment process would still be defined as
listed wastes under RCRA. However, delisting is the conpliance option that
will be used to nmeet LDR requirenents. Delisting requires a denonstration
that the wastes neet risk-based | evels and no |onger present a threat to the
public or the environnent. |In addition, the wastes would be treated to neet
characteristic hazardous waste standards in accordance with 40 CFR 261
Subpart C. Treatnment residuals to be managed onsite as part of the Pit 9
interimaction that are treated to the levels specified in Table 4 are being
delisted through this ROD and satisfy the substantive requirenments of 40 CFR
260. 20 and .22 and A Guide to Delisting of RCRA Wastes for Superfund
Renmedi al Responses, OSWVER Superfund Publication 9347. 3-09FS, Septenber 1990.
The delisting | evel s were devel oped through use of the EPACML nodel (refer
to 56 FR July 19, 1991; 58 FR Decenber 30, 1991), the Docket Report on
Heal t h- Based Levels and Solubilities Used in the Evaluation of Delisting
Petitions Subnmitted under 40 CFR 260.20 and .22, July 1992; and Use of
EPACML for Delisting, undated. The results of the POP and LPT tests will be
used to denponstrate the ability of the treatnent processes to neet the

treat ment standards.

Wastes that neet delisting | evels and characteristic hazardous waste
standards exit the RCRA hazardous waste managenment system and LDRs and RCRA
Subtitle C requirenents are no |longer applicable. Because RCRA Subtitle C
requi renents are not ARARs, these treatnment residuals could be nmanaged as
solid wastes under RCRA Subtitle D. However, as discussed previously,
certain RCRA closure requirenents in 40 CFR 264 Subpart N are considered to
be rel evant and appropriate with respect to the untreated waste nmaterials
remaining in the pit. Since Pit 9 will be closed in accordance with the

rel evant and appropriate requirenents of 40 CFR 264.310, the treated

resi dual being returned to the pit (that contains 10 nCi/g TRU and has net
delisting and characteristic hazardous waste standards) would al so be
managed i n accordance with these cl osure standards.

Alternative 4 is the only alternative that would involve return of treated
waste residual 10 nCi/g TRUto Pit 9. Therefore, the requirenments descri bed
in this paragraph apply to this alternative.



For Concentrated Waste Residuals > 10 nCi/g TRUto Be Stored Awaiting Fina
Di sposal

The treatnment goal for the concentrated waste residuals that are > 10 nCi/g
is to achieve LDR BDAT levels. Table 5 identifies the LDR prohibited wastes
at Pit 9 along with the appropriate LDR standard. However, if these LDR
standards are not achieved, the concentrated waste residual wll be
tenporarily stored onsite consistent with LDR storage requirenents pending a
final decision on its ultimate disposition in the TRU-Contami nated Pits and
Trenches QU 7-13 RI/FS. Tenporary storage used during CERCLA actions to
facilitate proper disposal, e.g., while selecting and designing a renedy
(under the TRUContami nated Pits and Trenches RI/FS), is allowabl e storage
under LDR storage requirenments (Superfund LDR Gui de #1, Overvi ew of RCRA
Land Di sposal Restrictions, OSWER Superfund Publication 9347.01FS, July
1989).

Alternatives 3 and 4 will both involve treatnment of excavated Pit 9 wastes
foll owed by storage of concentrated waste residual > 10 nCi/g TRU
Alternative 5 will involve storage of all waste nmaterial from excavation of

Pit 9, but does not involve treatnment prior to storage. This stored waste
mat eri al under all three of these alternatives is subject to the LDR
treatment goal described above. All three of these alternatives wll

i nvol ve tenporary storage onsite as described in this paragraph
Description of Alternatives

The interimaction alternatives evaluated for cleanup of Pit 9 are as
foll ows:

Alternative 1 - No Action
Alternative 2 - In Situ Vitrification (ISV)
Alternative 3 - Ex Situ Vitrification (ESV)

Alternative 4 - Physical Separation/Chemi cal Extraction/Stabilization
Process

Alternative 5

Conpl ete Renpval, Storage, and O fsite Di sposal

Section 121 of CERCLA nmandates that remedi es be protective of human health
and the environnment. |In addition, the renedi es should use permanent
solutions and alternative treatnent technol ogi es or resource recovery
technol ogi es to the nmaxi mnum extent practical and be cost-effective.

Cl eanup standards for renedial actions nmust nmeet any applicable or relevant
and appropriate requirenments (ARARs). For alternatives that meet those
criteria, a nore detailed evaluation was conducted. |nplenentation of the
interimremnmedial action is contingent upon the successful denonstration of a
costeffective technol ogy that neets the cleanup criteria.

Alternative 1 - No Action

The No Action alternative | eaves the Site in its current state. This option



does nothing to restrict future access to the Site or restrict the pathways
t hrough which the contam nants may be transported. This alternative is

i ncluded, as required by CERCLA, to establish a baseline for conparison. No
cost or inplenmentation tinme is involved with this alternative. Under No
Action, no further action would be taken until Pit 9 is evaluated under the
TRU- Cont ami nated Pits and Trenches RI/FS.

Alternative 2 - In Situ Vitrification

In situ vitrification is a process in which the contam nated material is
heated to its nelting tenperature then allowed to cool and solidify to a
solid, stable nmass that has properties sinmlar to glass. In the ISV
process, electricity is applied to el ectrodes placed in the ground over the
waste nmass. Electrical current flow ng between the el ectrodes heats the

adj acent soil to temperatures above 1,600 C (2,912 F). As the high-
tenperature nelt noves slowy downward and outward through the contani nated
solids [3,628.7 to 5,443.1 kg/hr (4 to 6 tons/hr), yielding an advance rate
of 225to 5.1 cmhr (1 to 2 in./hr)], the solids and contam nants undergo
physi cal changes and deconposition reactions including chemical or thermnal
destruction (organics) and chenical or physical incorporation within the
resulting mass of fused material (inorganics). A hood to catch gases is

pl aced over the zone, and the gases are treated or renoved to prevent air
rel eases. In theory, the radionuclides (i.e., americiumand plutonium
woul d be trapped by the surrounding vitrified nass.

Five maj or subsystens conprise the process equipnent to performISV: (a)

el ectrical power supply, (b) off-gas hood, (c) off-gas treatnment, (d) off-
gas support, and (e) process control. Except for the off-gas hood, al
conponents are contained in three transportable trailers. The off-gas hood
and off-gas line are installed at Pit 9 for collecting gaseous effluent.

Under this alternative, Pit 9 would not be excavated. The entire pit would

be vitrified in place fromthe surface down approximtely 5.3 m(17.5 ft) to
bedrock. Vitrification of the pit would result in a volune reduction of the
contents causi ng subsidence on the surface of the pit. After vitrification,
the pit would be backfilled to ground surface with clean | NEL soil

Institutional controls such as access/land use restrictions will continue to
be i nmpl emented under this alternative to aid in protecting human health and
the environnment. These restrictions would reduce the |ikelihood of the
occurrence of onsite activities that allow direct exposure to contam nants
in Pit 9.

Uncertainties associated with the effectiveness of ISV include its

ef fectiveness on heterogeneous materials such as those in Pit 9 and the
ability to confirmconplete vitrification/stabilization of the pit contents.
Some of the specific difficulties with ISV are: (a) gases generated from
combustible materials (i.e., wood, cardboard, and conbusti bl e organic
liquids) may carry contam nants to the glass surface and away fromthe nelt
with the potential for overwhelning the off-gas system (b) netals such as
mercury and cadm um may be undesirabl e because of their inability to
incorporate into the nelt, or a reduction of product quality because of the
nmetals; (c) a potential for contaminants to migrate into the surrounding
soil preceding the nelt during vitrification; and (d) a possibility for



shorting between the el ectrodes because of the presence of metals in the pit
materials resulting in inconmplete vitrification.

Table 7 presents a sumary of the major ARARs for Alternative 2.

The estimted costs for this alternative are presented in Table 6. For

Al ternative 2, operations and mai ntenance costs are $6,563,000; capita
costs are $22,837,000; and there are no |l ong-term storage/offsite disposa
costs since the material remains in the pit. The cost estimate basis is
contai ned in Engineering Design File ERD-BWP-076, "Pit 9 Conprehensive
Denonstration Project Cost Estimate Basis of Alternatives Listed in the
Revi sed Proposed Pl an" and EGG WW 10153, Summary of Conceptual Cost for Pit
9. These docunents are in the Adm nistrative Record. It is estimated that
Alternative 2 woul d achi eve renedi al objectives in approxinmately 2 to 4
years for a mature process. Since a mature process is not presently

avail abl e, additional research and devel opment tine would be required.

Alternative 3 - Ex Situ Vitrification

Ex situ vitrification could also be perforned on excavated materials onsite
in an ESV unit. The vitrification process would be similar to that

descri bed above al though the wastes woul d be excavated fromthe pit,
vitrified in a plasm arc ex situ heating unit, and containerized and stored
onsite until permanent storage is available. Excavation of the wastes woul d
take place in a double-contained structure using a renmpotely operated
excavator. The excavated materials woul d be sized and screened to provide a
uni formfeed material for the vitrification unit. WAstes that were

unsui table for vitrification (i.e., nuclear reactor vessel) would be left in
the pit.

Pl asma heating is an electrical heating process that relies on the
conversion of a gas into a plasma through the application of energy by an
electric arc. Plasm would be created by passing a gas through an electrica
arc. Gases used in generating a plasma arc include nitrogen, oxygen, noble
gases, air, and m xtures of these gases. Plasnma heating offers high
operating tenperatures and hi gh power densities. The tenperature of the

pl asma woul d be about 1,093.3 C (2,000 F). Organics and other volatiles
emtted during the plasnma heating process pass fromthe reactor chamber to a
secondary conbustion chanber into which an oxidizing gas is added, allow ng
for further destruction of any organics remaining in the gas phase.
Resulting of f-gases are then transferred to an off-gas treatnment systemto
ensure safe em ssions.

The treatnment process will be able to handl e approxi mately 54, 431.1 kg/ day
(60 tons/day). The amount of material that would be treated is estinated to
be 7,079.2 n{ 3] (250,000 ft[3]). |If a 50% volunme reduction is achieved

t hrough ESV, then approximtely 3,539.6 n{3] (125,000 ft[3]) [approximtely
18, 000-208. 2-L (55-gal) drum equival ents] of concentrated waste residua
woul d result fromthe treatnent process and woul d be stored onsite pending
final disposal

Institutional controls such as access/land use restrictions will continue to
be i nmpl emented under this alternative to aid in protecting human health and
the environment. These restrictions would reduce the |ikelihood of the



occurrence of onsite activities that allow direct exposure to contam nants
in Pit 9.

Uncertainties associated with the effectiveness of ESV include the follow ng
items that may linmit the effectiveness of vitrification and excavation of
the pit: operation of the plasm nelter, feed mpisture content, feed

mat eri al conposition, feed conmpatibility, presence of conmbustible materi al
potential volatilization of contami nants, potential shorting caused by
nmetals, and reliable operation of the renpte excavators. O her
uncertainties involved with ESV are that nmetals such as nmercury and cadmi um
may be undesirabl e because of their inability to incorporate into the nelt,
or a reduction of product quality because of the netals, and the | ength of
time the waste will be stored and nmanaged pending final disposal

Table 7 presents a sumary of the major ARARs for Alternative 3.

The estimted costs for this alternative are presented in Table 6. For

Al ternative 3, Operations and Mii ntenance Costs are $4, 063, 000; capita
costs are $25,337,000; and long-term storage/offsite disposal costs are
$130, 815, 000. The cost estimate basis is contained in Engineering Design
File ERD-BWP-076, "Pit 9 Conprehensive Denponstration Project Cost Estimte
Basis of Alternatives Listed in the Revised Proposal Plan" and EGG Ww 10153,
Summary of Conceptual Cost for Pit 9. These docunents are in the
Admi ni strative Record. It is estinmated that Alternative 3 would achieve
remedi al objectives in approximtely 3 to 4 years for a mature process.
Since a mature process is not presently available, additional research and
devel opnent time would be required.

Alternative 4 - Physical Separation/Chenica
Extraction/ Stabilization Process

Renmedi ati on of Pit 9 under this alternative would consist of the follow ng
steps: (a) physical separation, (b) treatnment, and (c) stabilization. 1In
response to a DOE request for proposals issued in Novenmber 1991, DOCE

recei ved two suitable subcontractor proposals consisting of unique

conmbi nations of chemical extraction, physical separation, and stabilization
conmponents. The actual renedial process inplenmented may consi st of a single
subcontractor process, or comnbination of subcontractor process el enments, and
will be chosen on the basis of its ability to achieve technical performance
requirenents as well as on its cost-effectiveness. A detailed description
of Alternative 4 is contained in Section 9 of this ROD

Under Alternative 4, Pit 9 would be renotely excavated in a doubl econt ai ned
structure that would be built over the pit. The contam nated naterials
requiring treatnent woul d be physically separated into waste streams. The
separated waste streanms would then be placed in the appropriate processing
units. Additional physical separation would occur using nechanical nethods
such as flotation, gravity concentration, sedinmentation, and filtration to
separate mi xtures of solids and concentrate the contam nants. |In addition
chem cal extraction processes would be used to renobve contaninants. The
obj ective of the separation technology is to renove the organi c contam nants
and concentrate the radi oactive contam nants in heavy netals by chenica
extraction or physical separation, with the aimof reducing the volune of
waste requiring disposal. Alternative 4 would also include a stabilization



process that would consist of a thermal processing unit simlar to the
pl asma heating unit described under Alternative 3, or an alternate
solidification process.

The amount of material that would be treated is estimated to be 7,079.2 ni 3]
(250,000 ft[3]). The treatnment process will be able to handl e approxi nately
54,431.1 kg/day (60 tons/day). The volume of concentrated waste residua
will be approximtely 10% of the 7,079.2 n{3] (250,000 ft[3]) of waste that
is treated [approximately 3, 600-208.2-L (55-gal) drum equival ents] and woul d
be stored onsite pending final disposal

Institutional controls such as access/|land use restrictions will continue to
be i nmpl emented under this alternative to aid in protecting human health and
the environnment. These restrictions would reduce the Iikelihood of the
occurrence of onsite activities that allow direct exposure to contam nants
in Pit 9. Uncertainties with this alternative are associated with operation
of the renpte excavators, plasna nelter (see uncertainties |isted under
Alternative 3), ability of the chem cal separation processes to achieve the
10 nCi/g TRU criteria, and length of time the waste will be stored and
managed pendi ng final disposal. These processes will be tested to
denonstrate their reliability in a proof-of-process (POP) test and a limted
production test (LPT). A determ nation to proceed with the interimaction
wi Il be nade based on the results of the POP and LPT. Initiation of the
action is contingent upon the successful denobnstration of a cost-effective
technol ogy that neets the cleanup criteria.

Table 7 presents a sumary of the major ARARs for Alternative 4.

The estimted costs for this alternative are presented in Table 6. For

Al ternative 4, Operations and Mii ntenance Costs are $29, 102, 000; capita
costs are $20, 661, 000; and long-term storage/offsite disposal costs are

$61, 950, 000. The cost estimate basis is contained in Engineering Design File
ERD- BWP- 076, "Pit 9 Conprehensive Denonstration Project Cost Estinmate Basis
of Alternatives Listed in the Revised Proposal Plan" and EGG W 10153,
Summary of Conceptual Cost for Pit 9. These docunents are in the

Admini strative Record. It is estinmated that Alternative 4 would achieve
remedi al objectives approximately in 3 to 4 years.

Alternative 5 - Conplete Renpval, Storage, and Offsite Di sposa

This alternative would require the conplete renoval of all the waste and
contanminated soil within Pit 9. Approximtely 14,158.4 n{3] (500,000 ft[3])
of soil and waste that are contami nated with TRU and RCRA hazardous waste
woul d be excavated, containerized, and stored as part of Alternative 5.
Excavation or the pit would occur in a double containnent buil ding using
remotely operated excavators. The waste would then be placed in interim
storage onsite pending final disposal

RCRA Cl osure requirenents are applicable when: (a) the waste is hazardous;
and (b) the unit (or AOC) received the waste for disposal after RCRA

requi renents becane effective. As such, RCRA closure requirenents are not
applicable to the waste that was disposed of in Pit 9 from 1967 through
1969. However, certain RCRA closure requirenments, specifically Subpart G 40
CFR 264.111 and Subpart L 40 CFR 264. 258, are considered to be rel evant and



appropriate. The conplete renoval of all hazardous waste and hazardous
waste residue fromPit 9 would constitute clean closure under RCRA Subtitle

C Part 264 and is used when | eachate will not inpact the groundwater and the
site does not pose a direct contact threat. Clean closure standards assune
there will be unrestricted use of the site and no nmai ntenance is required

after the closure has been conpleted; therefore, no covers or long-term
managenment are required.

Uncertainties with this alternative are the risks associated with operation
of the renpte excavators and with storing the entire hazardous waste
contents of the pit, untreated, at the SDA. (Oher uncertainties involve the
length of tinme waste nust be stored and nanaged, pending the availability of
offsite treatment and di sposal; availability of treatnent capacity prior to
final disposal; and a potential |ack of availability of offsite disposa

| ocati ons.

Table 7 presents a sumary of the major ARARs for Alternative 5.

The estimted costs for this alternative are presented in Table 6. For

Al ternative 5, Operations and M ntenance Costs are $59, 660, 000; capita
costs are $26, 768, 000; and long-term storage/offsite disposal costs are
$261, 623, 000. The cost estimate basis is contained in Engineering Design
File ERD-BWP-076, "Pit 9 Conprehensive Denonstration Project Cost Estimte
Basis of Alternatives Listed in the Revised Proposal Plan" and EGG Ww 10153;
Summary of Conceptual Cost for Pit 9. These docunents are in the
Administrative Record. It is anticipated that all naterial would be in
tenporary storage awaiting a decision on final disposition in approximtely
2 to 4 years.

8. SUMMARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

CERCLA gui dance requires that each renedial alternative be conpared
according to nine criteria. Those criteria are subdivided into three
categories: (a) threshold criteria that relate directly to statutory
findings and nust be satisfied by each chosen alternative; (b) prinmary

bal ancing criteria that include |ong- and short-term effectiveness,

i mpl ementability, reduction of toxicity, nmobility, and volune, and cost; and
(c) two modifying criteria that neasure the acceptability of the
alternatives to State agencies and the community. The follow ng sections
summari ze the evaluation of the candidate renedial alternatives according to
these criteria.

Threshold Criteria

The renedial alternatives were evaluated in relation to the threshold
criteria: overall protection of human health and the environment and
conpliance with ARARs. The threshold criteria nust be net by the renedia
alternatives for further consideration as potential renmedies for the ROD
The threshold criteria nmust be net for a final remedial action (unless an
ARARs wai ver is invoked), and this interimaction is intended to neet those
criteria, if possible. The effectiveness of this renedial action will be
evaluated in both the TRU-Contamni nated Pits and Trenches OU 7-13 RI/FS and
in the WAG 7 Conprehensive OU 7-14 RI/FS.



Overall Protection of Human Heal th and the Environnment

This criterion addresses whether a renedy provi des adequate protection of
human heal th and the environment and describes how ri sks posed through each
exposure pathway are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls.

A primary purpose of this interimaction is to reduce the risksassoci ated
with potential mgration of Pit 9 wastes to the Snake River Plain Aquifer
Alternatives 2, 3, 4, and 5 would reduce the possibility of mgration of
contami nants, thus reducing the risk of exposure to the public and the
environnent. Alternatives 2, 3, 4, and 5 would be designed to provide | ong-
termprotection to the public and the environnment although the long-term

ef fectiveness of Alternative 2 has not been proven, and currently no offsite
di sposal facilities are available for treatnent residuals or wastes from
Alternatives 3, 4, and 5. Wth the exception of No Action, all alternatives
woul d provi de adequate overall protection of human health and the

envi ronnent by minimzing potential contam nant migration fromPit 9.

Institutional controls such as access/land use restrictions will continue to
be i mpl emented under Alternatives 2, 3, and 4 to aid in protecting human
health and the environnment. These restrictions would reduce the occurrence
of onsite activities that allow direct exposure to contam nants in Pit 9.

Conpliance with Applicable or Rel evant and Appropriate Requirenents

CERCLA, as anended by SARA, requires that remedi al actions for Superfund
sites conply with Federal and State |laws that are applicable to the action
bei ng taken. Renedial actions nmust also conply with the requirenments of

| aws and regul ations that are not directly applicable but are rel evant and
appropriate, in other words, requirenents that pertain to situations
sufficiently simlar to those encountered at a Superfund site so that their
use is well suited to the site. Conbined, these are referred to as ARARs.
State ARARs are limted to those requirenments that are: (a) pronul gated,
(b) uniformy applied, and (c) nore stringent than Federal requirenents.
Conpliance with ARARs requires evaluation of the renedial alternatives for
conpliance with chemical, |ocation, and action-specific ARARs, or
justification for a waiver.

Al alternatives (with the exception of no action) would be designed to neet
ARARs of Federal and State environmental |aws as identified in the previous
di scussi on of each alternative. Section 7 of this ROD identifies the ngjor
ARARs for each of the renedial alternatives.

DOE orders that are to-be-considered (TBC) guidance for the Pit 9 interim
action include DOE 5820.2A and DCE 5400.5. DCE 5820.2A, "Radi oactive Waste
Managenent," establishes standards for "external exposure to the waste and
concentration of radioactive material that may be rel eased into surface

wat er, groundwater, soil, plants, and animals results in an effective dose
equi val ent that does not exceed 25 nmrenmfyear to any nenber of the public
and assures that the cormitted effective dose equival ents received by

i ndi vidual s who inadvertently may intrude into the facility after the |oss
of active institutional control (100 years) will not exceed 100 nrem year
for a continuous exposure or 500 nrem year for a single acute exposure."



DCE 5400.5, "Radiation Protection of the Public and the Environment,"
establ i shes standards and requirenments for operations of the DOE and DOE
contractors with respect to protection of nmenbers of the public and the
envi ronnent agai nst undue risk fromradiation.

Bal ancing Criteria

Once an alternative satisfies the threshold criteria, five bal ancing
criteria are used to eval uate other aspects of the potential renedia
alternatives. Each alternative is evaluated using all of the bal ancing
criteria. The balancing criteria are used in refining the selection of the
candidate alternatives for the Site. The five balancing criteria are |ong-
term effectiveness and permanence; reduction of toxicity, nobility, or

vol une through treatnment; short-termeffectiveness; inplenentability; and
cost. Each criterion is further explained in the follow ng sections. Table
8 includes a summary of the conparative analysis, or relative ranking, of
the alternatives.

Long- Term Ef f ecti veness and Permanence

This criterion evaluates the long-termeffectiveness of alternatives in
mai nt ai ni ng protection of human health and the environment after renedia
action objectives have been net.

Alternative 4 includes waste reduction through physical separation/chem ca
extraction before stabilizing the waste and, therefore, results in a snmaller
vol une of residuals requiring long-termnonitoring than Alternatives 2, 3,
or 5. Currently no disposal facilities are available for disposal of the
concentrated treatment residuals fromAlternatives 3, 4, and 5. The

mat erials woul d be stored until such a disposal facility becones avail abl e.
The | ongterm protectiveness and pernmanence of Alternative 2 is not wel
defined at this tine because of uncertainties and difficulty in evaluating
the effectiveness of ISV on the heterogeneous wastes found in Pit 9.
Alternative 2 would require analysis of the treatnment residuals in the pit
to confirmconplete vitrification of the pit contents and to eval uate | ong-
term effecti veness and permanence. Under Alternatives 3 and 4, wastes and
materials in the pit that contain 10 nCi/g TRU would remain in the pit and
not be treated. The risks that result fromthe 10 nC /g TRU- contam nat ed
mat eri al and the other hazardous waste in the pit will be

quantified in the baseline risk assessnment to be perforned under the

TRU- Cont anmi nated Pits and Trenches QU 7-13 RI/FS. Alternative 5 does not
reduce the amount of contam nation until the materials are treated and

di sposed. Alternatives 3, 4, and 5 require extensive |ong-term managenent
and nmonitoring of the stored waste. The amount of waste under Alternative 5
[14,158.4 n{ 3] (500,000 ft[3])] that requires |ong-term managenment and
nmonitoring is approxinmately twenty tinmes that of Alternative 4 [7,620 ni 3]
(25,000 ft[3])] and four tinmes that of Alternative 3 [3,539.6 n{3] (125, 000
ft[3])]. In addition, there is a high degree of uncertainty associated with
the availability of a disposal facility that would be able to accept
untreated mi xed waste. Alternative 1 does not address the potential threat
to the Snake River Plain Aquifer posed by the contaminants in Pit 9.

Transport nodeling was conducted for the 10 nCi/g TRU residuals that will be



left in or returned to Pit 9 after renediation to evaluate potentia
contaminant mgration to the aquifer. This nodeling indicates that the Safe
Drinking Water Act standard for gross alpha of 15 pC/L will not be exceeded
if a 0.6-m(2-ft) layer of clean soil with a linear sorption coefficient
(k[d]) of at least 500 nmL/g is added to the bottomof the pit and if the pit
is backfilled to grade with clean INEL soil. The transport nodeling is
descri bed in Engineering Design File RAMC-92-005, "GWASCREEN Mbdeling for the
Pit 9 Project Sensitivity to K[d] in the Source and Attenuation Layer," and
is included in the Adnministrative Record.

The Pit 9 Residual Risk Assessnent in the Administrative Record eval uated
potential residual human health risks from 10 nCi/g TRU residuals left in
the pit after the cleanup. Modeling of radionuclide transport to the Snake
Ri ver Plain Aquifer indicated that radionuclides fromPit 9 are not expected
to migrate to the aquifer during the evaluated tinme period of 1,000 years.
The prelimnary evaluation also indicated the highest risk to hunman health
occurred after the 100-year institutional control period due to plants and
burrowi ng ani mals providing a nechanismto nove waste up to the surface.

The prelimnary evaluation indicated that cancer risks fromthe surface

pat hway were below the target risk range listed in the NCP of 1 additiona
cancer per ten thousand to 1 additional cancer per one nillion. These risks
were calculated for a receptor living at the edge of Pit 9. The residua

ri sk assessnent assunmed the pit would be backfilled with clean soil after
remedi ation. To ensure that this interimaction is successful in reducing
risk to levels protective of human health and the environnent, residua
contam nation will be reevaluated in the baseline risk assessment to be
performed as part of the TRU Contam nated Pits and Trenches OU 7-13 RI/FS.

Reducti on of Toxicity, Mbility, or Volune through Treatnent

This criterion addresses the statutory preference for selecting renedia
actions that enploy treatnment technol ogi es that permanently reduce toxicity,
mobility, or volune of the hazardous substances as their principal elenment.
Eval uation of alternatives based on the reduction of toxicity, nobility, or
vol une through treatment requires analysis of the follow ng factors:
treatment process used; toxicity and nature of the material treated; anount
of hazardous material destroyed or treated; irreversibility of the
treatment; type and quantity of treatnent byproducts; and statutory
preference for treatnment as a principal elenment.

Alternatives 2, 3, and 4 include treatnent processes that woul d address the
principal threats fromPit 9. Alternative 4 adds physica
separation/chem cal extraction to the stabilization treatnment and,
therefore, achieves a greater reduction in waste volunme and toxicity before
stabilization of the reduced waste stream Alternative 4 also results in a
smal | er volune of treatnment residuals. Alternatives 2 and 3 reduce toxicity,
mobility, and volunme but to a | esser degree than Alternative 4.
Alternatives 1 and 5 do not treat the principal threats and do not reduce
the toxicity, nobility, or volune of the waste through treatnent until the
waste is nmoved offsite for treatnment and disposal. The results of this
eval uation are summari zed in Table 8.

Short-Term Ef fecti veness



Short-term ef fecti veness addresses the period of tine needed to achieve
protection and any adverse inpacts on human health and the environnment that
may be posed during the construction and inplenentation period until cleanup
goal s are achi eved.

All alternatives would be inplenented using avail abl e engi neering controls
to protect workers and the public during inplenmentation of the renedy.
Alternative 2 does not require excavation of the waste material but would
require significant additional study before full-scale renediation and an
increased tinme until cleanup objectives are achieved. Alternatives 3 and 4
both require excavation and handling of the waste but require |less study and
devel opnent before full-scale renmediation. Alternatives 3, 4, and 5 require
interimstorage of the treatnent residuals pending availability of a

di sposal facility.

The proposed action includes provisions to protect workers and nenmbers of
the public during routine excavation, retrieval, and waste treatnent
operations that would be conducted at Pit 9. During all operations, air

em ssion controlling systens woul d keep rel eases of contaminants to within
applicable State and Federal requirenments. Construction and routine
operational activities would proceed according to regul ations of the
Occupational Safety and Health Act (OSHA) regul ations (29 CFR 1900-1999).
Wor ker exposures woul d be in conpliance with DOE and occupational safety
requi renents. Exposure to radioactivity would be as | ow as reasonably

achi evabl e (ALARA) and bel ow the radiation protection standards set forth in
DOE orders. The use of robotics and extensive nonitoring equi pnrent woul d
mnimze the risk to workers and the public. The work environnment would be
nmoni t ored and personnel and area exposure nonitoring data would be obtai ned
to verify that workplace air contaminant |evels are bel ow those prescribed
by the American Conference of Governnental |ndustrial Hygienists (ACAH),
OSHA, and applicable DOE standards. To ensure regulatory conpliance, the
proposed action was eval uated for potential inpactsand consequences that
could result fromroutine operations associated with the cleanup of Pit 9
wast es.

This evaluation is intended to provide a reasonabl e upper bound of potentia
i npacts; therefore, the source terns for activities are based on
conservative assunptions. The activities that were eval uated were those
associ ated with the excavation of material fromPit 9 and the incineration
of the waste. Excavation was sel ected because it is commopn to both
processes and could result in airborne eni ssions of radiol ogical and

nonr adi ol ogi cal hazardous constituents. Incineration of the waste was

eval uated because it provi ded a reasonabl e upper bound for the treatnent
processes under consideration. The follow ng sections identify consequences
of the routine operations.

For routine operations, radiol ogical and nonradi ol ogi cal inpacts were

eval uated for (a) a worker at 100 m (328 ft) fromPit 9; (b) a nenber of the
public visiting the Experinmental Breeder Reactor | (EBR- 1) Historic
Landmark, 2.9 km (1.8 m) east northeast of the RWC, and (c) a nenber of
the public at the nearest INEL site boundary, 5.9 km (3.7 m ) south

sout hwest of the RAWMC. A minimum di stance of 100 m (328 ft) is frequently
used in environnental inpact analysis nodeling because Gaussi an equati ons
used in nmost dispersion codes are not intended, nor do they function



properly, for deternmining inpacts to people closer than 100 m (328 ft).
Furthernore, elevated releases such as from high stacks or from | ower stacks
with high exit velocity will typically not reach ground | evel for a
consi der abl e di stance downwi nd.

Ai rborne eni ssions of radiol ogical and nonradi ol ogi cal hazardous
constituents of retrieved wastes/soil, during both retrieval and treatnent
processes, would represent the greatest potential environnental inpacts from
the proposed action. Mdeling has been conducted to determ ne the potentia
impacts to air quality fromwaste retrieval and treatnent. This nodeling
deternmined thatinpacts to air quality from excavation and treatnment of Pit 9
wastes would be well within Clean Air Act Standards and occupationa

exposure limts. Likew se, doses to the public and workers from radi onuclide
rel eases would be well below limits set by the NESHAPs. Rel eases woul d be
m nim zed by various control measures, including dust suppression and use of
hi gh-efficiency particulate air (HEPA) filters and other filtration (e.qg.
carbon bed) of airborne effluents fromthe retrieval enclosure.

Confi nenent systenms and contam nation controls would be devel oped to

nm nim ze contam nant rel eases during cleanup of the pit. Excavation of Pit
9 would take place within a double confinement structure. The operations
and processes would be controlled remptely. Devices would be used to detect
and nonitor radioactive and hazardous materials within and around the

bui | di ngs.

Conservative assunptions were used to estinmate rel eases to the atnosphere
when excavating the pit (see page 12 of the revised Proposed Plan). Two
HEPA filters were assunmed for em ssions cal culations but nore nmay be used
during renediation. Also, air em ssions control equipnent such as activated
carbon filters for renmoving VOCs are planned for actual operations but were
not considered in em ssions cal cul ations. Each HEPA filter has a renova

ef ficiency of 99.97% but 99% efficiency was assuned for the nodel. Sinmlar
conservative assunptions were used to estinmate rel eases fromincineration of
retrieved wastes and soil. This analysis is intended to deternine the

maxi mum potential risk.

Estimated health risks to workers outside the retrieval enclosure [100 m
(328 ft)] and to the maxi mum exposed individual (MEl) fromroutine Pit 9
operations are presented in Table 9. The MEl is a hypothetical nenber of
the public living at the nearest I NEL boundary and who woul d receive maxi mum
air concentrations of contam nants released fromthe proposed project (as
identified by air dispersion nodeling).

For the purpose of estinmating the health and safety inpacts of routine
operations, hazard indices (H's), nonradi ol ogical carcinogenic risks, and
radi ol ogi cal cancer risk are used. Those exposed would include Pit 9

wor kers, other RAMC workers, MElI at the I NEL boundary, and the genera
public. H's [the sum of the hazard quotients (HQ@) (EPA, 1989a)] for a
remedi al worker and for the MEl are listed in Table 9. Each HQ was
cal cul at ed usi ng one of two nethods, depending upon the receptor. For the
wor ker at 100 m (328 ft), the anbient concentrations of hazardous
constituents were divided by appropriate ACGH threshold Iimt values
(TLVs). For the MEl, the ambient concentrations of nonradiol ogica

hazar dous constituents were divided by onehundredth of the appropriate TLV,



a guideline that the IDHW has recently set for granting pernmts to
construct, nodify, or operate air pollution sources (ldaho Air Quality
Bur eau, 1989).

AH > 1 inplies that the anbient concentration would result in an
unacceptabl e health risk to workers or nmenbers of the general public at the
exposure point. Conversely, a H < 1 inplies that anbient concentrations of
hazar dous substances would result in an acceptabl e noncarci nogenic health
risk at the exposure point. The H's for the public and renedi al workers from
excavation and incineration for the Pit 9 cleanup are < 1. As with
carcinogenic risks, the exposure duration is estimted to be for 1 year

The foll owing sunmmari zes the risks identified fromroutine Pit 9 activities:

Wor ker Hazard I ndex: The H for workers from excavation is 0.000003
(3/1,000,000) and fromincineration is 0.0001 (1/10,000) for a tota
H of 0.0001 (1/10,000). The total H is < 1 which inplies that
routine activities would result in acceptable health risks.

Wor ker Cancer Risk: The nonradiol ogical cancer risk tothe worker is
1E-08 (1/100, 000, 000) and radi ol ogical cancer risk is 1.5E-07
(1.5/10,000,000) for a total cancer risk to the worker of 1.6E-07
(1.6/10,000,000) from both excavation and incineration.

MEI HI: The MEI H from excavation is 0.00001 (1/100,000) and from
incineration is 0.03 (3/100) for a total H of 0.03 (3/100). The
total H is < 1 which inplies that routine activities would result in
acceptabl e health risks.

MElI Cancer Risk: The nonradiol ogical cancer risk to the MEl is 4E-09
(4/ 1,000, 000, 000) and radiol ogical cancer risk is 6.8E-08
(6.8/100,000,000) for a total cancer risk to the MEl of 7.2E-08
(7.2/100,000,000) fromboth excavation and incineration.

Wor ker exposures to radiation under routine operations would be controlled
under established procedures that require doses to be kept as |ow as
reasonably achi evabl e (ALARA) and that limt any individual's dose to < 5
rem (5,000 nrem per year. Based on relevant experience with other
projects, DOE expects doses fromthis proposed project to be naintained wel
below the linmit on average. The annual estinmated average dose is typical of
those received by RWMC workers during recent years. The average estimated
annual dose equival ent would be 39.7 nrem worker (range O to 251 nren). The
nunber of Pit 9 workers to be exposed in the course of nornmal operations
woul d not exceed 150. Based on an occupational risk factor of 4 x 10[-4]
fatal cancers per person-rem or 1 fatal cancer per 2,500 person-rem

wor kers engaged in the proposed project would not be expected to incur any
harnful health effects fromradiati on exposures they receive during nornal
operations. These doses can also be conpared to the estinated annual dose
to an individual living in Southeast |Idaho of 350 nmremfyear from natura
background and nedical radiation sources. Estimated dose equival ents (EDES)
to all receptors fromroutine activities would be bel ow exposure |evels
expected to cause any adverse health effects and bel ow doses received from
background radi ati on i n Sout heastern | daho.

The risks associated with inplenentation of the remedy will be refined



during the design stage through the DOE Safety Anal ysis and Revi ew System
(SARS). Under the SARS, analyses are perforned to identify and assess the
risk of potential hazards and to identify nethods for elimnating or
controlling the hazards. Hazards that will be considered include cunul ative
exposure to hazardous and radi onuclide contami nation during routine
operations as well as during hypothetical accident scenarios. Hazards
associated with aspects of the selected remedy woul d be reduced through the
use of engineering and administrative controls including inplenmentation of
health and safety procedures and the use of appropriate personal protective
equi pnent ( PPE) .

The SARS is designed to identify unacceptable risks associated with

i mpl enmentation of the selected remedy and will be prepared based on detail ed
process data fromthe POP testing phase and detail ed design information. A
factor in the determnation to proceed with the interimaction is the SARS
eval uation, which will be conpleted before an LPT. During LPT al

monitoring systenms will be tested and full-scale renediation of Pit 9 will
be initiated only upon successful conpletion and revi ew of POP and LPT test
phases.

| mpl ementability

The inplementability criterion has the following three factors requiring
eval uation: (a) technical feasibility, (b) administrative feasibility, and
(c) the availability of services and materials. Technical feasibility
requires an evaluation of the ability to construct and operate the
technol ogy, the reliability of the technol ogy, the ease of undertaking
additional renedial action (if necessary), and nonitoring considerations.
Administrative feasibility includes activities needed to coordinate with
other offices or agencies. In terns of services and naterials, an

eval uation of thefollowi ng availability factor is required: treatnent,
storage capacity, and di sposal services; necessary equi pnent and
speci al i sts; and prospective technol ogi es.

Alternative 4 involves the use of processes that have been denonstrated in
field operations, sone of which have been used to renediate sinilar

radi ol ogi cally contam nated sites. The use of physical/chenical treatnent
before stabilization decreases the anpunt of material requiring
stabilization and increases the efficiency of stabilization of the refined,
wel | -characterized waste stream Alternatives 3 and 4 both require
addi ti onal denpnstration testing but do not require the extensive technol ogy
devel opnent that would be needed to inplenent Alternative 2 on the types of
waste materials found in Pit 9. An offsite disposal facility is currently
not available to accept the untreated nm xed waste that would result from

Al ternative 5.

Uncertainties associated with Alternative 2 include its effectiveness on

het er ogeneous materials such as those in Pit 9 and the ability to confirm
conplete vitrification/stabilization of the pit contents. Sonme of the
specific difficulties with ISV are: (a) gases generated from conbusti bl e
materials (i.e., wood, cardboard, and conbustible organic liquids) nay carry
contanminants to the glass surface and away fromthe nelt with the potentia
for overwhel ming the off-gas system (b) netals such as nercury and cadm um
may be undesirable because of their inability to incorporate into the nelt,



or a reduction of product quality because of the netals; (c) a potentia

exi sts for contami nants to migrate into the surrounding soil preceding the
melt during vitrification; and (d) a possibility exists for shorting between
the el ectrodes because of the presence of netals in the feed nmaterials
resulting in inconplete vitrification.

Cost

In evaluating project costs, an estimation of capital costs andoperation and
mai nt enance costs is required. The cost estimates for these alternatives
are listed in Table 6 (see Section 7, "Description of Alternatives"). The
cost estinmate basis is contained in Engineering Design File ERD BWP-076,

"Pit 9 Conprehensive Denpnstration Project Cost Estinmate Basis of
Alternatives Listed in the Revised Proposed Plan" and EGG Ww 10153, Summary
of Conceptual Cost for Pit 9. These docunents are in the Adm nistrative
Record.

The costs presented in Table 6 are rough estimtes. Actual costs would vary
based on the final design and detailed cost item zation. Cost estinates
show Alternative 2 to be the | owest cost alternative, and Alternative 5 to
be the highest cost alternative. The estinated costs for Alternative 2 are
based on costs that would need to be verified in R& before inplenentation.
Alternatives 3, 4, and 5 include interim storage and offsite di sposal costs
(Table 6). Long-term and offsite disposal costs for Alternative 2 were not
included in the table but may be necessary if the final vitrified (in situ)
waste formis not acceptable for |ong-term storage and di sposal

Modi fying Criteria

The nmodifying criteria are used in the final evaluation of renedia
alternatives. The two nodifying criteria are State acceptance and comunity
acceptance. For both of these criteria, the factors that are considered

i nclude the elenents of the alternatives that are supported, the el enments of
the alternatives that are not supported, and the el enents of the
alternatives that have strong opposition.

State Acceptance

The I DHW concurs with the selected renedial alternative. |DHW has been
i nvol ved with the devel opnent and revi ew of the original and revised
Proposed Plans, this ROD, and other project activities including public
neet i ngs.

Community Acceptance

Thi s assessnment eval uates the general comunity response to the proposed
alternatives presented in the original and revised Proposed Plans. Specific
comments are responded to in the Responsiveness Summary portion of this
docunent, which is attached.

Original Proposed Pl an

Thirty-three sets of witten coments were received fromtwentynine
i ndi vi dual s and organi zations, in addition to the seven verbal conments



received during the public neeting held in Idaho Falls on January 7, 1992.
Seven of the commenters concurred with the choice of Alternative 4 (Chem ca
Extraction and/ or Physical Separation) as the preferred alternative as
described in the Proposed Plan. Several commenters have requested public
review and conmment of the preferred alternative, in conmparison with the
other alternatives, once the specific process of the preferred alternative
is knowmn. Two of the comrenters asked to delay the remediation of Pit 9.
Two of the commenters preferred Alternate 2 (In Situ Vitrification) as the
met hod of Pit 9 renediation. One of the comenters preferred Alternative 3
(Ex Situ Vitrification) as the method of Pit 9 renedi ation, and anot her

t hought renedi ati on was not necessary.

In general, there were three predom nant public opinions of the preferred
alternative and one predom nant public opinion on the Proposed Plan. The
t hree predom nant public opinions, not in order of preference, of the
preferred alternative were: (a) it was too expensive, (b) it was the best
alternative presented, and (c) it was too vague. One predom nant public
opi nion of the Proposed Plan was that the prelimnary risk evaluation was
i nadequate, too conservative, did not reflect actual conditions at Pit 9,
and shoul d not be used to as a basis for this interimaction. Those who
felt the preferred alternative was too expensive usually expressed concern
that a | arge sum of noney was being spent to reduce potential risks that did
not reflect the actual risks posed by Pit 9.

Revi sed Proposed Pl an

Thirty-nine witten conments were received on the revised Proposed Plan from
thirty-seven nenbers of the public; verbal comments were received fromfive

i ndividuals. Thirty-five of the commenters concurred with the choice of

Al ternative 4 (Physical Separation/Chem cal Extraction/Stabilization) as the
preferred alternative as described in the revised Proposed Plan. Thirty-two
of the conmenters believed the treatnment criteria of 10 nCi/g TRU was
protective of human health and the environnent. A preponderance of public
opinion was in favor of Alternative 4, the preferred alternative

9. THE SELECTED REMEDY

The selected renedy is Alternative 4. Under Alternative 4, the Pit 9
remedi al action would consist of the follow ng three phases:

1. Proof-O-Process (POP) Test
2. Limted Production Test (LPT)
3. Full-scale renediation.

The test phases would be perforned within the interimaction for Pit 9
before full-scale remediation to confirmtreatnment standards can be net and
identify the npst cost-effective technique, or conbination of techniques,
that will be used in the interimaction. The POP phase would require
extensive denonstration of critical aspects of the process to prove that

i nnovati ve technol ogy fromthe proposed processes would be effective in the
protection of workers, public health, safety, and in the renedi ation of Pit
9.



The data generated in the POP test would be used to identify the specific
processes that perform best on the Pit 9 waste types. The POP phase woul d
test critical aspects of the processes to prove that they would be effective
in treating the anericium and plutonium as well as other hazardous
constituents located within Pit 9. The POP test will use surrogate
material, not actual Pit 9 wastes. The results fromthe POP tests will be
used to evaluate the ability of the proposed processes to neet or exceed the
foll owi ng perfornmance requirenents:

Treatment residual contanmination |levels of 10 nCi/g TRU or | ess;

Vol ume reduction - approximately 90% for material undergoing
treatment;

Treatment residuals that will not be hazardous (i.e., do not contain
hazar dous constituents above delisting levels specified in Table 4 and
do not exhibit a hazardous characteristics);

Waste nminimzation, as denonstrated, which results in an overall |ower
cost to the governnent; and

Denmonstration of integrity and long-termstability of the final waste

form
Based upon the results of the POP test, the agencies will deterni ne whether
to proceed to the LPT phase. |If the processes are not shown to be
successful in the POP test phase, Pit 9 will be reevaluated for cleanup and

be addressed in an Explanation of Significant Differences (ESD), an
anmendnent to the ROD, or in the TRU-Contam nated Pits and Trenches OU 7-13
RI/FS. Additionally, if the POP results denonstrate the process is not cost
-effective, then Pit 9 will be reevaluated for renediation.

The LPT phase woul d denpnstrate that all integrated systens function as
proposed to give a high degree of confidence that all systens are reliable
before full-scale renmediati on woul d begin. The LPT phase would involve the
same processes and area as the renedi ati on phase, first using surrogate
material, followed by a limted quantity of actual Pit 9 waste. Follow ng

the LPT phase, the agencies will determ ne whether to proceed with ful
scal eremedi ation of Pit 9. |If the goals of the LPT are not net, Pit 9
contam nation will be addressed in an ESD, amendnment to this ROD, or in the

RI/FS for the TRU-Contaninated Pits and Trenches (OU 7-13).

The interimaction also includes decontam nation and denobilization of the
facilities and equi pnent used to renediate Pit 9.

Description of Renedial Technol ogi es

In Novenmber 1991, a request for proposal (RFP) was released to industry to
obtai n subcontractor proposals for a cleanup of Pit 9. |In response to the
request, two suitable subcontractor proposals were received and both

consi sted of unique conbinations of chem cal extraction, physica
separation, and stabilization conponents. Section 7, "Description of

Al ternatives," contains the description of the chenical extraction, physica



separation/stabilization technologies. The follow ng section contains a
separate, detailed description of each of the subcontractor processes that
may be inplenmented as Alternative 4. Mdifications to details of the system
presented here nmay be made during the renedial design/renmedial action

(RD/ RA) phase based on the results of the POP and LPT phases. These

nodi fications or changes fall within the normal scope of changes occurring
during the RD/ RA engineering process and are nade to optimn ze perfornmance
and mnimze costs. Insignificant changes or nodifications do not
significantly affect the scope, performance, or cost of the renedy. Exanples
i ncl ude changes to the type and/or cost of materials, equipnent, facilities,
services, and supplies used to inplenment the remedy. In inplenenting

Al ternative 4, each of the subcontractor teans have been contracted to
performthe POP test denpnstration described above to verify that their
proposed renedi al process would performas indicated in the RFP. Foll ow ng
eval uati on of the performance of each of the subcontractor's processes in
the POP test, the agencies will deternm ne whether to proceed with the LPT
phase. Followi ng the LPT phase, the agencies will determ ne whether to
proceed with full scale renmediation of Pit 9.

Alternative 4 - Subcontractor Process 1
Retri eval / Segregati on for Subcontractor Process 1

Under this approach, hazardous substances would be retrieved in a fixed,
doubl e-cont ai ned structure under negative pressure that is built over the
entire pit at the start of the project. The pit would be worked using
renotely operated excavating equi pnent that is enclosed in a curtained area
to separate the excavation area fromthe rest of the pit. The curtain area
ventilation enclosure woul d confine contani nated dust and the buil dup of

vol atile organic contaminants at the dig site. The excavator (and
associ at ed mani pul ati ng equi prrent) would performan initial segregation of
waste materials in the pit into the following five waste streams: (a)
combusti bl es (paper, plastics, and rags), (b) wood, (c) drums and netals,
(d) soil and sludge, and nonsoils (e.g., glass bottles, plastic, wood), and
(e) large itens (e.g., reactor vessel and truck bed). This initia
segregation would sinplify the overall nmaterial handling and processing
systenms downstream

A dig face radiation nonitor would be used to nake a gross radioactivity

| evel assessnment of the waste at the dig face during excavation activities.
The radiation nonitor would have sufficient mobility to all ow placenent
within a few inches of any area of the dig face. The readi ngs would

det erm ne how the material would be handled as it is excavated and
processed. In this way, the overall treatability of the nmaterial would be
enhanced and potential criticality concerns elim nated.

Following initial segregation, wastes would be placed in specialized,

col or-coded tram containers that enter the waste transport system which
i ncludes a conveyer system for transporting the trans to the nateria
handling facility fromthe dig site. Additional retrieval system process
equi pnment includes a conpactor to conpact druns, a specialized grapple to
pi ck up druns and drumremants, and tel eoperated mani pul ators to provide
wast e handling and segregation tasks in the pit such as cutting and
drilling.



Once wastes arrive in the material handling facility the follow ng
operations woul d be perforned:

Segregation of the waste for processing or storage;

Si ze-segregation of the soil and sludge wastes [to <5.1 cm (<2 in.)]
for processing in the treatnent system

Delivery of treatable soils to the processing facility for treatnent;
Conpaction of appropriate waste to mnimze vol unme; and

Shreddi ng and sizing of large itenms and conbusti bl es (including wood,
netal s, rags, paper, and plastic) before decontanmi nation in a
speci al i zed washi ng process that will be designed to neet ARARs.

Materials contaminated with PCBs will be segregated and accunul ated until a
sufficient volunme is collected to pernit cost-effective treatnent. The PCBs
will then be destroyed in a dechlorination process that chem cally converts
themto a nonhazardous form

Treatment System for Subcontractor Process 1

Waste materials that are <5.1 cm (<2.1 in.) in size (including contam nated
soil, sludge, and nonsoil wastes) would be sent to the treatnent system for
processing. The proposed treatnment involves three principal subsystens.
The extraction subsystemincludes a carbonat e/ EDTA chem cal |each system for
removal of actinides (plutoniumand americiun) and heavy netals fromthe

soil. Dissolution effectiveness is affected by soil size, feed nmakeup, and
contact tinme. This subsystem also includes a surfactant-enhanced soil wash
system for organics renoval. The primary function of the extraction

subsystem woul d be to nove the contaminants froma solid to agueous phase.

Extraction systemoverflows and slurries would be routed to the filtration
subsystem consisting of a clarifier, filter tank, and filter press.
Clarifier sludge would be sent to the filter tank for preparation before
entering the filter press. After processing in the filter press, the solids
woul d be separated fromthe liquids and a high solids (60% or greater)
filter cake would be produced. Near the end of the filtration cycle,

cl eaned process water would be used for a final wash of the pressed cake
before discharge. The dried solids fromthe filter press will neet
treatment standards of 10 nCi/g TRU and delisting levels. |In addition, the
resi dual nust be shown to neet characteristic hazardous waste standards.
The filtrate fromthe filter press is returned to the extracti on subsystem

Clarifier overflow wi Il contain plutonium anericium heavy netals, and
organi cs and woul d be sent to a final subsystem consisting of an evaporator
a catalytic oxidizer, and a scrubber/condenser. The evaporator concentrates
and vol unme reduces the process water (fromthe clarifier feed) into a
volatilized and nonvol atilized fraction. The organics in the volatilized
fracti on woul d be destructively oxidized resulting in a pure water stream
that could be reused in the process or eventually discharged along with sone
CJ 2] gas. Of-gases fromthe oxidizer would be wet scrubbed and woul d neet



the ARARs described in Section 10, "Conpliance with ARARs." The

nonvol atilized fraction, referred to as waste product, contains nonvolatile
organi cs, concentrated salts, heavy netals, and radionuclides. The goal is
that this waste product would contain a solids fraction around 65%
depending on the nature of the feed. |If necessary, the waste product would
undergo a stabilization process before packaging in drunms for TRU storage.
The goal is that this waste product would neet the INEL TRU Waste Acceptance
Criteria. This docunent is included in theAdm nistrative Record. Figure 3
is the sinplified process flow diagram for the treatnment system for
Subcontractor Process 1.

Al ternative 4 - Subcontractor Process 2
Retri eval / Segregati on System for Subcontractor Process 2

Under this renedial process, retrieval would be performed inside a novable,
redundant containment structure with a flexible skirt and a renote

tel eoperated bridge crane systemto prevent dispersion of contam nants into
the environnment and to protect operators/workers from exposure to radiation
hazar dous substances, and other hazards associated with excavating the pit.
Separated materials would be transported fromthe pit to the processing
buil ding via an enclosed track in sealed containers on wheel ed carts.

I nside the process building, the containers would be stockpiled awaiting
processing in an area served by a bridge crane for handling. Contam nated
soil would be separated from nonsoil wastes (e.g., glass, plastic, and wood)
and inventory tracki ng woul d be nmai ntai ned using codes on the containers
that identify the content of fissile material and all special handling

requi renents.

Treatment System for Subcontractor Process 2

Soi | processing would begin with removal of VOCs using a | ow tenperature

sol vent extraction with triethylam ne. This would be foll owed by
gravinetric and physical renoval of particulate radioactive (e.g., plutonium
and anericium and heavy netals fromthe coarse soil fraction. The fine

fraction that exits the gravinetric systemin the tailings would be | eached
with nitric acid to dissolve the contained radi oactive and ot her hazardous
materials. The nmetal nitrates in the resultant solution would be renoved
using a countercurrent ion exchange system

The clean soil would be transferred fromthe leach circuit after dewatering
to arotary kiln to renpve residual nitrates. The rotary kiln would be
operated in conpliance with ARARs as identified in Section 10, "Conpliance
with ARARs." Nitrate-bearing liquid process wastes would be treated by

el ectrodialysis for recovery of nitric acid, sodium hydroxi de, and cl eaned
wat er. These materials would be returned to the process. The concentrated
residues fromthis systemwould be transferred to the plasma nelter for
stabilization as a cast slag. After denitrification, the soil would be
sanpl ed and stockpiled until analysis verifies it neets the delisting | evels
identified in Table 4 and is shown to nmeet characteristic hazardous waste
st andards [ | DAPA 16.01. 05005 (40 CFR 261 Subpart C, 261.20-.24). Figure 4
depicts the sinplified process flow for the treatnent system for



Subcontractor Process 2.

The nonsoil wastes and residual concentrates fromthe soil treatnent system
woul d be sent directly to the plasma nelter that would destroy the organics
and produce a virtually nonl eachable cast slag that inmobilizes both the
heavy nmetals and TRU. To prevent the possibility of plutoniumrel ease with
the process off-gases, the nelter would be equi pped with an em ssions
control systemthat enploys high tenperature cross flow sintered netal or
ceramic filters to capture plutonium particles after condensati on, scrubbers
to abate acid gases, and HEPA filters. All of the plant em ssions would
neet ARARs as identified in Section 10, "Conpliance with ARARs." A fina
radi oacti ve/ nonradi oactive sort would then be nade on the plasma furnace
slag to determne whether to return it to Pit 9 (10 nCi/g TRU) or to store
it as a TRU waste (> 10 nCi/g).

Treat ment Standards for Subcontractor Processes 1 and 2

This interimaction will use treatnment to address the principal threats
associated with Pit 9 by treating Pit 9 waste source material including

contani nated soil and debris within the physical boundaries of the pit.
For Untreated Wastes Renmmining in the Pit

RCRA cl osure requirenments are applicable when (a) the waste is hazardous;
and (b) the unit (or AOC) received the waste after RCRA requirements becane
effective. As such, RCRA closure requirenents are not applicable to the
untreated waste that remains in the pit or the AOC. However, certain RCRA
closure requirenments in 40 CFR Subpart N, specifically 264.310, are
considered to be relevant and appropriate. Because the residua
contanmination in the pit nmay pose a direct contact threat but does not pose
a groundwater threat, relevant and appropriate requirenments include: (a) a
cover, which may be perneable, to address the direct contact threat; (b)
limted | ongterm nanagenent including site and over mmi ntenance and
groundwat er nmonitoring; and (c) institutional controls (e.g., |and-use
restrictions or deed notices) to restrict access.

For Treated Waste 10 nCi/g TRU to be Returned to the Pit

For waste that is expected to undergo treatnment, LDR requirenments are
potentially applicable when the Pit 9 wastes are excavated and placed into a
separate treatnent unit. To date, EPA has specified the use of specific
treatment technol ogies for four subcategories or characteristic wastes:
TCLP pesticides, reactive sulfides, reactive cyanides, and ignitable liquid
nonwast ewat er wastes. None of these types of characteristic wastes have
been identified in the Pit 9 wastes. For all other characteristic wastes,
including those in Pit 9, denpbnstrating that the waste is no | onger
characteristic (i.e., the waste no | onger exhibits any of the
characteristics outlined in 40 CFR Part 261 Subpart C) conplies with LDR
requi renents.

The residuals resulting fromthe treatnment process would still be defined as
listed wastes under RCRA. However, delisting is the conpliance option that
will be used to nmeet LDR requirenents. Delisting requires a denonstration

that the wastes neet risk-based | evels and no |onger present a threat to the
public or the environnent. |In addition, the wastes would be treated to neet



characteristic hazardous waste standards in accordance with 40 CFR 261
Subpart C. Treatment residuals to be managed onsite as part of the Pit 9
interimaction that are treated to the levels specified in Table 4 are being
delisted through this ROD and satisfy the substantive requirenments of 40 CFR
260. 20 and .22 and a Guide to Delisting of RCRA Wastes for Superfund
Renmedi al Responses, OSWVER Superfund Publication 9347. 3-09FS, Septenber 1990.
The delisting | evel s were devel oped through use of the EPACML nodel (refer
to 56 FR Decenber 30, 1991), the Docket Report on Heal th-Based Levels and
Solubilities Used in the Evaluation of Delisting Petitions Subm tted under
40 CFR 260.20 and .22, July 1992; and Use of EPACM. for Delisting, undated.
The results of the POP and LPT tests will be used to denonstrate the ability
of the treatnment processes to neet the treatnment standards.

Wastes that neet delisting | evels and characteristic hazardous waste
standards exit the RCRA hazardous waste managenment system and LDRs and RCRA
Subtitle C requirenents are no |longer applicable. Because RCRA Subtitle C
requi renents are not ARARs, these treatnent residuals should be managed as
solid wastes under RCRA Subtitle D. However, as discussed previously,
certain RCRA closure requirenents in 40 CFR 264 Subpart N are considered to
be rel evant and appropriate with respect to the untreated waste nmaterials
remaining in the pit. Since Pit 9 will be closed in accordance with the

rel evant and appropriate requirenents of 40 CFR 264.310, the treated

resi dual being returned to the pit (that contains 10 nCi/g TRU and has net
delisting and characteristic hazardous waste standards) would al so be
managed i n accordance with these cl osure standards.

For Concentrated Waste Residuals > 10 nCi/g TRU to Be StoredAwaiting Fina
Di sposal

The treatnment goal for the concentrated waste residuals that are > 10 nCi/g
is to achieve LDR BDAT levels. Table 5 identifies the LDR prohibited wastes
at Pit 9 along with the appropriate LDR standard. However, if these LDR
standards are not achieved, the concentrated waste residual wll be
tenmporarily stored onsite consistent with LDR storage requirenents pending a
final decision on its ultimate disposition in the TRU-Contami nated Pits and
Trenches QU 7-13 RI/FS. Tenporary storage used during CERCLA actions to
facilitate proper disposal, e.g., while selecting and designing a renedy
(under the TRUContami nate Pits and Trenches RI/FS), is allowable storage
under LDR storage requirenents (Superfund LDR Gui de #1, Overview of RCRA
Land Di sposal Restrictions, OSWER Superfund Publication 9347.01FS, July
1989).

Prelim nary Evaluation of 10 nCi/g TRU

Transport nodeling was conducted for the 10 nCi/g TRU residuals that will be
left in or returned to Pit 9 after renediation to evaluate potentia
contaminant mgration to the aquifer. This nodeling indicates that the Safe
Drinking Water Act standard for gross alpha of 15 pC/L will not be violated
if a 0.6-m(2-ft) layer of clean soil with a linear sorption coefficient
(k[d]) of at least 500 nmL/g is added to the bottomof the pit and if the pit
is backfilled to grade with clean INEL soil. The transport nodeling is
descri bed in Engineering Design File RAMC-92-005, "GWSCREEN Mbdeling for the
Pit 9 Project Sensitivity to K[d] in the Source and Attenuation Layer," and
is included in the Adnministrative Record.



The Pit 9 Residual Risk Assessnent in the Administrative Record eval uated
potential residual human health risks from 10 nCi/g TRU residuals left in
the pit after the cleanup. Modeling of radionuclide transport to the Snake
Ri ver Plain Aquifer indicated that radionuclides fromPit 9 are notexpected
to migrate to the aquifer during the evaluated tinme period of 1,000 years.
The prelimnary evaluation also indicated the highest risk to hunan health
occurred after the 100-year institutional control period due to plants and
burrowi ng ani mal s providing a nechanismto nove waste up to the surface.
The prelimnary evaluation indicated that cancer risks fromthe surface

pat hway were below the target risk range listed in the NCP of 1 additiona
cancer per ten thousand to 1 additional cancer per one nillion. These risks
were calculated for a receptor living at the edge of Pit 9. The residua

ri sk assessnent assunmed the pit would be backfilled with clean soil after
remedi ation. To ensure that this interimaction is successful in reducing
risk to levels protective of human health and the environnent, residua
contam nation will be reevaluated in the baseline risk assessment to be
performed as part of the TRU Contam nated Pits and Trenches OU 7-13 RI/FS.

10. STATUTORY DETERM NATI ON

Renmedy sel ection is based on CERCLA statutory criteria (as anmended by SARA)
and the regul ations contained in the NCP. All renedies nust neet the
threshold criteria established in the NCP, protection of human health and
the environment and attai nment of ARARs (or justify a waiver). CERCLA also
requires that the renmedy use permanent solutions and alternative treatnent
technol ogi es to the maxi mum extent practical and that the inplenmented action
nmust be cost-effective. Finally, the statute includes a preference for
remedi es that enploy treatnment that permanently and significantly reduces
the volune, toxicity, or mobility of hazardous wastes as their principa

el ement. The foll ow ng sections discuss how the sel ected renedy neets these
statutory requirenments

Protecti on of Human Heal th and t he Environment

As described in Section 9, the selected renedy will elimnate or reduce
identified risks at Pit 9 by treating the wastes and contamni natedsoils to
the extent necessary for protection of human health and the environment.
The renedy will reduce the cunul ative carcinogenic risk posed by

contam nants within Pit 9 to within the 1 additional cancer in 10,000 to 1
addi ti onal cancer in 1,000,000 range, reduce the cunulative H to < 1 as
required by the NCP, and provide protection of groundwater. Storage and/or
di sposal of the concentrated residuals will neet all applicable waste
accept ance standards.

Protectiveness will be achieved by excavating the wastes within the pit and
treating radioactive materials and hazardous waste constituents. In brief,
waste materials will be extracted fromthe soils, VOCs will be volatilized;
nonvol atil e organics, toxic netals, and radioactive nmetals will be

concentrated and stabilized. The resulting volunme of contani nated wastes
woul d be reduced by approximately 90% using the selected alternative, and
contam nant concentrations in treatment residuals returned to Pit 9 would be
reduced to achi eve acceptable risk levels. Mnitoring will be continued to
deterni ne whether rel eases are occurring. Additionally, institutiona



controls such as access/land use restrictions will continue to be

i mpl emented under this alternative to aid in protecting human health and the
environnent. These restrictions would reduce the likelihood of the
occurrence of onsite activities that allow direct exposure to contam nants
in Pit 9.

The safety related risks associated with inplenmentation of the remedy will
be refined during the design stage through the DOE SARS. Under the SARS
anal yses are performed to identify and assess the risk of potential hazards
and to identify nmethods for elimnating or controlling the hazards. Hazards
that will be considered include cumul ative exposure to hazardous and

radi onucl i de contam nation during routine operations as well as during
hypot heti cal acci dent scenarios. Hazards associated with aspects of the
sel ected remedy woul d be reduced through the use of engineering controls

i ncl udi ngi npl ement ati on of health and safety procedures and the use of
appropriate PPE

The SARS is designed to identify unacceptable risks associated with

i mpl ementation of the selected remedy and is prepared based on detail ed
process data fromthe POP testing phase and detail ed design information. The
interimaction will be initiated only if it can be denobnstrated that the
action presents no unacceptable risks to workers or the public.

Conpl i ance with ARARs

The sel ected renedy consisting of chenical extraction, physical separation,
and stabilization conponents will be designed to neet all ARARs of Federa
and State environnental |aws.

The primary ARARs that will be achieved by the selected alternative are as
foll ows:

Cheni cal - Speci fi ¢ ARARs

The substantive requirenments of the LDR treatnent standards, | DAPA

16. 01. 05011 (40 CFR 268.41-.43), are a goal for the concentrated waste
resi dual that exceeds 10 nCi/g TRU and that will be placed into tenporary
onsite storage. These requirenents specify technol ogy and concentrati on-
based treat ment standards for constituent concentrations and extracts of
restricted hazardous wastes.

The substantive requirenments of | DAPA 16.01. 05004 (40 CFR 260. 20, .22) nust
be met for excavated wastes that are treated before they can be returned to
the pit.

The substantive requirenments of | DAPA 16.01. 05005 (40 CFR 261 Subpart C -
Characteristic Hazardous Wastes, 261.20-.24) nust be net for potential RCRA
characteristic wastes. Treatnent residuals that are delisted nust also be
shown not to exhibit a hazardous characteristic before material containing
10 nCi/g TRUis returned to the pit.

The rel evant and appropriate substantive requirenments of
| DAPA16. 01. 01101, 05.a (Prevention of Significant Deterioration Increnments)
will be net for total suspended particul ates and sul fur dioxide



The substantive standards of the CAA NESHAPS for Em ssions of Radionuclides
O her than Radon from DOE Facilities (40 CFR 61.92-.93) nust be net. These
applicable requirenents specify 10 nremyr for radiati on exposures for the
general public from anmbient air concentrations of radionuclides.

The rel evant and appropriate substantive standards of the National En ssion
Standard for Mercury [40 CFR 61.52(b)] nust be net. This requirenent

speci fies that enissions to the atnosphere from subjected stationary sources
shall not exceed 3,200 g (112.9 oz) of nercury per 24-hr period.

The rel evant and appropriate substantive standards of the National En ssion
Standard for Beryllium[40 CFR 61.32(a)] nust be net. This requirenment
speci fies that enissions to the atnosphere shall not exceed 10 g of
beryllium over a 24-hr period or exceed an anbient concentration linit on
berylliumin the vicinity of the stationary source of 0.01 g/n{3], averaged
over a 30-day peri od.

The rel evant and appropriate substantive standards of the National En ssion
Standard for Asbestos [40 CFR 61.151(a)] nust be net. These requirenents
speci fy standards for inactive waste di sposal sites for asbestos mlls and
manuf acturi ng/ fabrication operations. Although not applicable to Pit 9, the
substantive provisions in 61.151(a) provide control neasures for asbestos-
containing materials. To the extent such materials are encountered during

i mpl ementation of this renmedy, these standards are rel evant and appropriate
for application to simlar materials at Pit 9.

Action-Specific ARARs

The rel evant and appropriate substantive standards of | DAPA 16.01. 05008 [40
CFR 264. 341-.343 .345, .347(a)(1),(2), .351 (Subpart O - Incinerator

Requi renents)], which specify operating requirenents for incineration of
hazar douswaste, nust be conplied wth.

The rel evant and appropriate substantive standards of RCRA, 40 CFR
264.1032-.1034 (Subpart AA), nust be nmet. These requirenments specify tota
organi ¢ eni ssion performance standards for equi pnment associated with
distillation, fractionation, thin-film evaporation, solvent extraction, or
air or steam stripping operations. |Inplenentation of these requirenents
will also take into account radiol ogical considerations.

The rel evant and appropriate substantive standards of RCRA, 40 CFR
264.1052-.1063 (Subpart BB), nust be net. These requirenents specify air
pol | utant em ssion standards for equi pnent |eaks at TSD facilities.

I mpl ement ation of these requirenents will also take into account
radi ol ogi cal consi derations.

The rel evant and appropriate substantive requirenents of | DAPA 16.01. 01502,
whi ch specify emssion |linmts for particulate matter fromincinerators, mnust
be met.

The applicabl e substantive requirenments of the rules for the Control of
Fugitive Dust, |DAPA 16.01.01251 and 16.01.01252, which specify that al
reasonabl e precautions be taken to prevent the generation of fugitive dusts,



nmust be conplied with.

The rel evant and appropriate substantive standards of TSCA, 40 CFR 761. 60
and .70, which specify requirenents for incineration/disposal of PCBs, mnust
be met where PCB concentrations are 50 ng/L (ppm or greater

The rel evant and appropriate substantive requirenments of TSCA, 40 CFR
761.40(a)(1), (10), .45, .65, and .79 nmust be nmet for storage of PCBs where
PCB concentrations are 50 nmg/L (ppnm) or greater

The applicabl e substantive standards of | DAPA 16.01. 05008 (40 CFR 264.171-
.178), which specify requirenents for use and nanagenent of containers for
RCRA hazardous wastes, nust be net.

The applicabl e substantive standards of | DAPA 16.01. 05008 (40 CFR 264. 192-
.199) nust be nmet. These requirenents specify standards for managenent of
hazar dous wastes in tank systens.

The applicabl e substantive standards of | DAPA 16.01. 05008 (40 CFR 264.601)
must be met. These requirenments specify standards for managenent of

hazar dous wastes in mscellaneous units that are not addressed by other
uni tspecific standards of 40 CFR Part 264.

The rel evant and appropriate substantive standards of | DAPA 16.01. 05008 [40
CFR 264 Subpart N, 264.310(a), (b)(1), (4)-(6)] must be nmet for closure and
post-closure care of the pit. These requirenments specify standards for
final cover and nonitoring of the post-renediated pit.

Locati on- Speci fi c ARARs

There are no location-specific ARARs identified for this interimaction
To- Be- Consi dered Cui dance

DOE 5480. 2A, "Radi oactive Waste Managenent."

DOE 5400.5, "Radiation Protection of the Public and the Environnent."

OSVER 9347. 3-01FS, July 1989, "Superfund LDR CGuide #1, Overvi ew of RCRA Land
Di sposal Restrictions (LDRs)."

OSVEER 9347. 3- 09FS, Septenber 1990, "A Guide to Delisting of RCRA Wastes for
Super fund Renedi al Responses."

OSVER 9234. 2- 04FS, October 1989, "RCRA ARARs: Focus on Cl osure
Requi renments. "

The requirements of CERCLA, NCP Final Rule Preamble (55 FR 8743), will be
met for closure of the pit. The referenced portion of 55 FR 8743 references
hybrid clean closure and landfill closure. These are pertinent to untreated
waste left in the pit and to Alternative 5.

State of Idaho "New Source Review Policy for Toxic Air Pollutants.”
Cost Effectiveness



Based on expected performance, the selected renmedy has been deternined to be
cost-effective because it would provide overall effectiveness proportiona

to its costs. The estimated costs of the selected remedy are just over four
times the costs associated with ISV, the | owest cost alternative. Although
the estimted cost for the selected renmedy is higher than that for ISV, the
chemical extraction, physical separation, and stabilization process wll
provide a long-term solution that conpensates for the additional costs by
removing the majority of the contam nants of concern and thereby providing
potentially permanent protection of human health and the environnment. By
reduci ng the volune of contam nants that will ultimately require storage and
nmonitoring, the selected alternative also achieves greater |ong-term cost

ef ficiency than the ESV or conplete rempval alternatives.

Use of Permanent Sol utions and Alternative Treat nent
Technol ogi es to the Maxi mum Extent Possible

The sel ected renmedy neets the statutory requirements to use permanent

sol utions and treatnment technol ogies to the maxi mum extent possible for this
interimaction. The agencies prefer a potential permanent sol uti on whenever
possible and, in the case of Pit 9, it is possible to neet the objectives of
an interimaction and provide a potentially pernmanent treatnment sol ution.
The selected renmedy significantly reduces the volunme of contam nated
materi al . Based on evaluation of the CERCLA renedial alternative criteria
and, in particular, the five balancing criteria, chemi cal extraction,

physi cal separation and stabilization will provide the best long-term
solution in ternms of reducing toxicity, mobility and vol ume of the

contami nants, inplementability, short-termeffectiveness, cost, and State
and comunity acceptance.

Due to the current state of devel opnment of the ISV process (Alternative 2),
the agencies were not able to determ ne the efficiency and | ong-
termeffectiveness of ISV on the heterogeneous wastes found within Pit 9.
Alternative 3 uses a stabilization conponent to i mobilize the contam nants,
t her eby achi eving sone degree of |long-termeffectiveness; and Alternative 4,
t hrough renoval of contanmination fromthe pit in addition to stabilization
of the final waste product, will also provide |long-term effectiveness.
Alternative 4 does provide a greater reduction of waste volume and toxicity
before stabilization through the use of the physical/chenical treatnent
process. Because of the volume reduction of the final waste form achi eved
in the selected alternative, the anbunt of waste that ultimtely nust be

nmonitored during storage will be greatly reduced. The effect of the smaller
vol une of waste requiring longtermnonitoring and storage is an increase in
the overall long-termeffectiveness of the selected alternative in

conparison to Alternatives 3 and 5. Alternative 5 would involve no
cont ami nant reduction and would require extensive |ong-term nmanagenent and
nmonitoring of the stored waste.

The inmplementability of the selected renedy is superior to all alternatives
with the exception of Alternative 3 (see discussion of inplenmentability in

t he Conparison of Alternatives section) and is at |east as inplenentable as
that alternative and, as discussed, the selected alternative is judged to be
the nost cost efficient in consideration of the renedial benefits described
above. In summary, the criteria that were nost critical in selecting the



preferred alternative were a greater reduction in contam nant toxicity,
mobility, and vol unme, superior inplenentability of the alternative, and
satisfactory long-termeffectiveness and cost efficiency. Using chenca
extraction and/ or physical separation will increase the likelihood that no
future renmedial actions will be required for Pit 9

Preference for Treatnment as a Principal Elenent

The statutory preference for renedies that enploy treatnment as aprincipa
elenment is satisfied for the Pit 9 interimaction through selective
excavation of Pit 9 wastes, treatnent of radi oactive substances and
hazardous waste material with physical separation and chem cal extraction
processes, and stabilization of the concentrated waste product.

11. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the Pit 9 interimaction was released for public
comment in Decenber 1991. The Proposed Plan identified Alternative 4,

Cheni cal Extraction/Physical Separation, as the preferred alternative. Upon
review of public conment, it was deternmined that a revision to the origina
Proposed Pl an was necessary to describe changes to a conponent of the
preferred alternative presented in the original Proposed Plan

Specifically, the agencies deternmned that the addition of a stabilization
conmponent to the preferred alternative would provide enhanced protection of
human health and the environnent following pit renediation. Therefore, in
conpliance with statutory requirenments for ensuring the public has the
opportunity to comment on nmjor renedy selection decisions, a revised
Proposed Pl an was prepared presenting chem cal extraction/physica
separation/stabilization as the preferred alternative. The second plan was
made available to the public in m d-Cctober 1992. The comments received
during the second public comment period, held from Oct ober 22 through
Decenber 21, 1992, are included in the Responsiveness Summary portion of
this ROD

On February 16, 1993, EPA published a final rule for Corrective Action
Managenment Units (CAMJs) and Tenmporary Units (TUs) (58 FR 8658). The
specific provisions of this rule were originally proposed as part of the
nor e conprehensi ve RCRA corrective action rul emaking ("Subpart S") on July
27, 1990 (55 FR 30796-30884). The rule establishes two new units that are

i ntended to be used for renedial purposes. A docunment sumrarizing a review
of this rule has been placed in the Administrative Record ["An Eval uation of
Corrective Action Managenent Unit (CAMJ) Rule's Application to the Pit 9
InterimAction"]. The agencies have deci ded not to designate a CAMJ for the
Pit 9 interimaction at this tine.O



